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In this paper, a statistical model known as the AMSAA 
reliability growth model, is evaluated by measuring how 
well it tracks various reliability growth patterns. These 
patterns are defined by specified sequences of failure 
rates. Monte Carlo simulation is used to generate test data 
based on a time-terminated test plan. Estimates of failure 
rates, computed using the AMSAA model, are compared with the 
specified failure rates. Results for 18 reliability growth 
patterns are presented in both tabular and graphical form. 
Four modifications in the use of the model are discussed 
with selected results of their application presented. 
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I. INTRODUCTION 



Many methods of modeling reliability growth have been 
proposed and used with some success. Reference 1 contains 
a detailed discussion of reliability growth, reliability 
growth models, and describes several models that are 
available to the manager for use in measuring reliability 
growth in his program. 

The purpose of this study is to evaluate the accuracy 
of the Army Materiel Systems Analysis Activity (AMSAA) 
reliability growth model [Ref. 1] for systems which provide 
limited test data during the development cycle. 
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II. THE AMSAA RELIABILITY GROWTH MODEL 



The AMSAA reliability growth model is a statistical 
model that estimates reliability growth trends . It is 
applicable to systems for which usage data is measured on 
a continuous scale. 

As with most reliability growth models, the AMSAA 
model uses test data to estimate unknown parameters which 
are then used to estimate the reliability growth trend. 
References 1 and 2 develop the AMSAA model in detail. This 
paper addresses the use of the AMSAA model for sequential, 
time-terminated testing. 

Time-terminated testing occurs when each item is tested 
until failure or until that item has been tested a speci- 
fied amount of time. If an item does not fail before the 
planned test time, then a failure has not occurred and the 
next item is tested. 

For time-terminated testing, the AMSAA model [Ref. 1] 
provides the following estimate for the failure rate of a 
type of hardware unit ( component, assembly, subsystem, 
system) at total accumulated test time T on that type of 
unit ; 



r 




5 



where N = number of failures of that type of item to 
time T 
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and 
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N In T 



N 

W~ 

- Z 

j=l 



In X. 
3 



with X. 
3 



= total accumulated test time over all items 
.tested when the j th failure occurs. 



Using these estimators, the accuracy of the AMSAA model 
was evaluated for a variety of reliability growth patterns. 
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III. TESTING PROCEDURE 



Reliability growth models are often evaluated against 
actual test data. The problem with evaluating a model 
against actual data is that the failure rate driving the 
system at any one time is never known, it can only be 
estimated . 

The purpose of this chapter is to describe the test 
plan under which the analysis was made and define the test 
organization used. Figure 1 shows the relationship between 
the elements of the test plan and the organization of the 
testing . 




Figure 1, Test Organization 
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A. TEST PLAN 



The key elements of the test plan used for the evalua- 
tion of the AMSAA model are described below, 

1 . Phases 

Tests were conducted in phases consisting of testing 
a specified number of items with randomly generated exponen- 
tial failure times based on the failure rate specified for 
that phase . 

2 . Failure Rates 

Each phase had a specified failure hate, which was 
assumed to be constant for the duration of the phase. The 
failure rates specified could be different from phase to 
phase. This set of failure rates defined the reliability 
growth pattern for a test, 

3 . Items Tested 

A specified number of items was tested in each 
phase. In this analysis, the number of items tested was the 
same for each phase in any one test. 

4 . Planned Test Time 

Each item in a phase was tested to failure or until 
the specified planned test time for that phase was reached. 
The planned test time was the same for all items tested 
during any one phase. 

B, TEST ORGANIZATION 
1 , Cases 

The AMSAA model was applied to 18 test cases where 
each case was defined by a set of failure rates and a 
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specified number of phases. The general shape of the various 
cases , classified by number of phases and by trend of 
growth, can be found in Figures 2 through 5. Test phases 
are plotted, equally spaced, on the horizontal axis and 
failure rates are plotted on .the vertical axis. 

a. Set of Failure Rates 

Each set of failure rates defined a reliability 
growth curve which was then classified by its general trend 
of growth into one of two categories : 

(1) Non-increasing Failure Rates 
(Figures 2' and 3) 

(2) Failure Rates that Increase 
at least once during testing 
(Figures 4 and 5) 

b. Number of Phases 

In addition to their growth trend, cases were 
grouped, for comparison, by their total number of phases. 

The two groups are those that have 16 phases and those that 
have 6 phases. 

(1) 16-Phase Cases . Cases 1 through 6 
(Figure 2) and cases 13 through 18 (Figure 5) were each 
defined by specifying 16 failure rates, one for each of the 
16 test phases, 

(2) 6-Phase Cases , The growth patterns fop 
cases 7 through 12 (Figures 3 and 4) were defined by a set 
of six failure rates. Some of the cases reflect the same 
growth patterns shown for the 16-Phase cases, except that, 
the testing was carried out for only six test phases. 



CASE 1 



CASE 2 





CASE 3 




CASE 4 



CASE 6 





Figure 2. l6~Phase Cases with Non-increasing 

Failure Rates 



CASE 7 



CASE 8 




CASE 9 CASE 10 





Figure 3- 6-Phase Cases with Non-increasing 

Failure Rates 
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CASE 11 



Figure 4. 




CASE 12 




6-Phase Cases with Failure Rates 
that Increase 
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CASE 13 



CASE 14 





W^v_ 




CASE 1? CASE 18 





Figure 5* 1 6-Phase Cases with Failure Rates 

that Increase 
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2 , Data Sets 



Specification of the number of items to be tested in 
any phase for a particular case resulted in a Data Set. The 
number of items tested during a phase was the same for each 
phase of testing. Three sets of test data were generated 
for each case, one set each for tests with 5, 10, and 20 
items per phase. 

3 . Tests 

The remaining element of the test plan. Planned Test 
Time, was used to define individual tests. Since the failure 
rate underlying the exponential test times was known, planned 
test times were chosen so that the probability of survival 
was such that sufficient failures would occur. 

a. Test 1 

The planned test times for Test 1 were generated 
so that the probability of survival for each item would be 
.85. 

b. Test 2 

Test 2 consisted of generating planned test times 
by using a probability of survival for each item of .99, 

This test was run to see how the model performed with very 
limited data. 
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IV. ANALYSIS PROCEDURE 



A. MODEL ESTIMATES 

1 . Shape Parameter 

Using the test data generated above, the shape 
parameter for the model was estimated at the end of each 
phase, i, using the AMSAA estimator: 







N.lnT 

l 



i 




Z 

j=i 



lnX . 
1 



> 



where 



N. = number of failures that occurred to the 
1 end of phase i, 

T. = total accumulated test time over all 
1 items to the end of phase i. 



and 



total accumulated test time over all 
items when the j th failure occurs 



with a small exception. 



2, Failure Rate 



The model estimate of the failure rate at the end 
of the i th phase was computed in accordance with the AMSAA 
model as follows: 



It should be noted that the estimate of (3 can only be 
computed when N.>_1, If N.=l, the failure must not occur as 
the las£ item o£ a phase ^ince, in that case, T.=X., thus 
making |3 an indeterminate form, 1 1 
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A 



r . 

1 



A 




N. 




) . 



This resulted in a, set of failure rate estimates 
that was then compared to the set of specified failure rates 
used to generate the test data. 

B. EVALUATION CRITERIA 

The manager using a reliability growth model is inter- 
ested in two things, accuracy and variability. 

1 . Accuracy 

Accuracy measures the ability of the model to track 
a reliability growth trend. The measure of accuracy used in 
evaluating the AMSAA model was the failure rate estimate 
error as a percentage of the actual failure rate. 

This percentage error is defined as follows: 

l r i" r il 

e. = — — x 100 , 

i r . ’ 



where r. = mean estimate of the failure rate for the 
1 i th phase^ 



and r^ = specified failure rate for the i the phase 



This measure of error was calculated at the end of 
each phase and used to trace the accuracy of the model over 



Sample may be less than the 100 replications simulated. 
See footnote 1, page 17, 
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all phases of each test case. This estimate error, as a 
percentage of the actual failure rate, can be found in the 
tabulated statistics for each Data Set of the tests con- 
tained in the appendices. 

2 . Variability 

A manager, considering a reliability growth model 
for use in a program, will not only be concerned with the 
model's accuracy, but will be concerned with the variability 
of the estimates the model provides. 

The simulation used for this evaluation was repli- 
cated 100 times. The mean estimates used to evaluate the 
tracking and measure the accuracy of the model only have 
value over the long run. A manager, however, is primarily 
interested in the one real application of the model. He is 
concerned with how well a model performs for a single 
replication and is thus ultimately concerned about the 
variability of the estimates he gets from the model in 
addition to its tracking accuracy. 

The measure of variability used for this study was 
the standard deviation about the mean estimate of the 



failure rate, r^ , 



S.D. (r^) 




where K = number of replications that yielded 
estimates . 
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As with the failure rate percent error, the standard 



deviation of the failure rate estimate is contained in the 
tabulated statistics for each data set. 
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V. RESULTS 



A. GENERAL DESCRIPTION 

The results of the analysis are presented in the following 
manner. The output for each test is contained in a separate 
appendix to this paper. A data set is identified at the top 
of each page. This heading consists of the case number and 
the number of items for the data set. The output for each 
data set consists of two parts; the tabulated statistics and 
a performance plot. Figure 6 is a sample of the presentation 
of the results of a typical data set. 

1 . Tabulated Statistics 

The input parameters, model estimates, measures of 
performance, and system status at the end of each phase of 
testing are tabulated for each data set. The values given 
are the average values over all replications for the data 
set. Figure 6 shows the format of the tabulated results. 

The following paragraphs describe each line of the format, 
a. Input Parameters 

(1) PHASE, This line indicates the phase of 
testing for the results listed below. Throughout the 
appendices, results for 6- and 16-phase growth patterns a re 
presented. For 16*-phase cases, the first 8 phases are 
tabulated above a row of asterisks. The same format is 
then repeated below the asterisks for phases 9 through 16. 
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Figure 6. Format for Results of a Data Set 
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(2) ACTUAL FAILURE RATE. This row consists of 



the sequence of specified failure rates that defines the 
reliability growth curve for the test case given in the 
heading. In Figure 6, the specified failure rates for 
Phases 8 and 9 are 0.1440 and 0.1330 respectively. 

(3) PLANNED TEST TIME . Here, the time to 
which each item was tested if it did not fail, is given. 

This number was based on the actual failure rate and the 
specified probability of survival for the test. This test 
time was the same for all items tested in a phase. For 
example, 10 items were tested in each of the 16 phases shown 
in Figure 6. Those items tested in Phase 8 were tested for 
1.1286 time units or until failure. 

b. Model Estimates 

(1) MODEL ESTIMATE . Line 4 of Figure 6 contains 
the estimates of the failure rate provided by the AMSAA 
model (see Section IV-A) for each phase of testing. Refer- 
ring to Figure 6, it can be seen that the model estimate of 
the failure rate at the end of the 8th Phase of testing was 
0.1681 as compared to the actual failure rate of 0,1440. 

c. Measures of Performance 

(1) ESTIMATE ERROR , Here, the estimate error 
as a percentage of the actual failure rate, is given. Again, 
looking at the results for Phase 8 , the percent error of 
16.75 is found. This was computed as follows: 
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0.1681 - 0.1440 

x loo = 16.74 

0.1440 

The difference in the two percent errors is due to the extra 
accuracy carried by the computer. 

(2) SAMPLE STD DEVIATION . The next line of 
entries is the standard deviation of the model estimate. 

This criteria is discussed in Section IV-B. The standard 
deviation of the model estimate for Phase 8 is 0.0685. 

d. System Status 

(1) CUMULATIVE TEST TIME , This row contains 
the total test time over all items as of the end of the 
indicated phase. At the end of the 8th Phase of testing, 
51.176 time units of testing had been performed on the 
system . 

(2) CUMULATIVE FAILURES . The final entry in 
the table is that of total failures on the system to the end 
of the phase. As illustrated by Figure 6, an average of 
12.01 failures occurred over all replications. This means 
that, of the 80 items tested to the end of the 8th Phase, 

12 failed. 

2 . Performance Plot 

As an aid to evaluating the tracking accuracy of the 
model, the specified failure rate and the estimated failure 
rate are plotted for ea r ch phase of a test. Figure 6 contains 
an example of a typical plot . 



All failure rates are plotted on a scale of 0 to 
1.2. If an estimate is greater than 1.2, it is plotted at 
1.2 and is noted as a point "out of range". More precise 
values of the points plotted can be obtained from the tabu- 
lated output above the plot. 

The phases, for each failure rate plotted, are 
scaled on the horizontal axis. By referring to the CUMULA- 
TIVE TEST TIME row of the tabulated statistics above the 
plot, the amount of test time on the system, to the end 
of a phase, can be found. 

For example, in Figure 6, the items tested had 
51.176 time units of testing at the end of Phase 8 and 
62.421 time units at the end of Phase 9. Thus test Phase 9 
consisted of 11,245 time units of testing. 

B. TEST 1 

The results for Test 1 are given in Appendix A. Model 
estimates, made when cumulative test times on the system 
were less than 10 hours, had a high percentage error and 
large standard deviations. Testing more items per phase 
tended to provide better estimates earlier in the testing. 

1 . Non-increasing Failure Rates 

As would be expected, the AMSAA model tracks growth 
patterns that approximate continuously decreasing curves 
(Case 1) better than those that have drastic step changes 
(Case 6), The model had a tendency to provide estimates 
which lag behind the actual value of the failure rate. 



This is reflected in the increase in percentage error during 
the latter phases of testing. As can be seen in Case 4, 
several phases of constant failure rate will cause the 
model to lag behind even moderate changes in the failure 
rate . 

2 . Failure Rates that Increase 

As can be seen in the performance plots of Cases 11 
through 18, the AMSAA model has a tendency to smooth 
oscillations in the failure rate. This also seems to be 
due to the tendency of the model to provide estimates of the 
failure rate that lag the actual failure rate when the 
growth pattern makes large step changes. This characteristic 
can cause some large percentage errors and standard devia- 
tions in the later phases of testing when the failure rate 
increases for any reason. 

C. TEST 2 

Test 2 used planned test times generated for a proba- 
bility of survival of .99. This resulted in far fewer 
failures during the testing which severely curtailed the 
model's ability to track a reliability growth pattern. 

Appendix B contains the results for some representative 
cases. As in Test 1, a minimum number of test hours or 
failures is required for the model to make an accurate 
estimate. This requirement .is not met when a high relia- 
bility system is being tested. 



The results in Appendix B show a high percent error and 
a large standard deviation for the estimates made during 
the test. 

D. MODIFICATIONS 

As discussed above, the percentage error and the sample 
standard deviation of the model estimates were high during 
the early phases of testing and when failure rates in- 
creased, In an attempt to reduce this error, the AMSAA 
model was used in four modified test situations. All four 
tests used the point estimate of the failure rate 

number of failures during a phase 

r - 

p total test time during a phase 

It should be noted that the number of failures and the 
test time used to compute the point estimate are not 
accumulated over all phases but are only for the current 
phase of testing. 

The point estimate, r^ , was used for any phase where the 
cumulative test time on the system was less than 10 hours. 
Once the 10 hour threshold was exceeded, AMSAA model esti- 
mates were used. These estimates were made using all data 
from the beginning of testing if the failure rate was not 
considered to have increased, The four modified tests 
differed only in their handling of increasing failure rates . 
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1 . Estimating Slope 

In order to determine whether the trend of failure 

rates was increasing, the slope of the trend was estimated. 

Two methods were used: 

a. 2-Point Estimate of Slope 

The slope was estimated using the point estimate, 

* 

r , for the current phase and the last estimate, r^ 1 , 
which may have been from the model or a point estimate. 



Thus 



SLOPE 



" r i-l 



b. 3-Point Estimate of Slope 

This method of estimating slope was used to 
reduce the change that the estimated slope would be affected 
by a randomly high point estimate. The slope was estimated 
using the point estimate, r , for the current phase and the 

A fs 

last two estimates r. , and r. „ . The slope estimated con- 

l-l 1-2 r 

sisted of two parts: 






r 



i-l 



r . 0 and r 

1-2 p 



O 



r 



i-l 



For the estimate of the slope to be considered increasing, 
both parts had to be determined to be increasing. 

2 , Determining Increasing Slope 

Two methods of determining when an estimate of 
slope could be considered increasing were used. The esti- 
mates of slope described above were tested in one of the 
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following ways for each of the modified tests. 



SLOPE 


> 


.07 


SLOPE 


> 


A 

. 2r 



3 . Modified Tests 

Figure 7 shows the composition of each of the four 
modified tests . 



2-Point 

Slope 

Estimate 



3-Point 

Slope 

Estimate 



SLOPE .07 SLOPE ^ .2r i _ 1 



MODI 


M0D2 


r p - r i-l i -07 


r P - r i-i ^ - 2r i-i 


M0D3 


M0D4 


r i-l - r i-2 ^ - 07 
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r P - r i-i i - 2r i-i 



Figure 7. Composition of the Modified Tests 
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The results of the modified tests are presented in 



the appendices as follows: 



TEST 


APPENDIX 


MODI 


C 


M0D2 


D 


M0D3 


E 


M0D4 


F 


Cases 4, 13, 15, and 18 


are presented for each test. 
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APPENDIX A 



Results of Test 1 

The results of Test 1 for Cases 1 through 18 are con- 
tained in this appendix. Each case consists of three 
data sets, one each for 5, 10, and 20 items. The results 
are presented in two parts ; the tabulated statistics and a 
performance plot. The elements of the tabulated statistics 
are described below. For 16-phase cases, the first eight 
phases are presented above the asterisks and the last eight 
are shown below. 

1. Input Parameters 

a. PHASE 

This line indicates the phase of testing for which 
the elements listed below apply. All statistics are as of 
the end of the indicated phase. 

b. ACTUAL FAILURE RATE 

This line contains the failure rate specified for 
the indicated phase. This failure rate was used to 
generate the exponential failure times used as data for the 
model . 

c. PLANNED TEST TIME 

This is the test time to which each item was tested 
if failure did not occur earlier. For Test 1, the planned 
test times were generated so that the probability of 
survival was , 85 . 
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2. Model Estimates 



a. MODEL ESTIMATE 

This is the estimate of the failure rate provided 
by the model for the test phase indicated (See Section IV-A). 

3. Measures of Performance 

a. ESTIMATE ERROR AS 

PERCENTAGE OF ACTUAL 
FAILURE RATE 

These entries were computed as a measure of accuracy 
to be used for evaluating the tracking accuracy of the AMSAA 
model (See Section VI-B). 

b. SAMPLE STD DEVIATION 

These values were computed as a measure of varia- 
bility for the estimate error (See Section IV-B) . 

4. System Status 

a. CUMULATIVE TEST TIME 

The times listed are the total test time accumulated 
over all phases of testing to the end of the indicated phase. 

b. CUMULATIVE FAILURES 

These entries are the total failuares over all items 
tested for all phases through the indicated phase. 
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42 .6 ICC 


4 5 .4 SCO 


46.26CC 



i.cc 



i.:c 



* ♦ 



* • $P£C tF UC FAUUE «A T * 

. • *€»* f.'TlFiTfcu FAJUm BATE 



l.CC <..*,5 

M.P6E? CF FCIMS CUT OF PA6CS • 1 



a. sc 
phases 



40 



CASE 3 



S ITEpj 



pmh 


I 


2 


3 


4 


5 


6 


7 


a 


ACUU FillUPc BATE 


0*7 COO 


0.0500 


0.0500 


C.0500 


C.C5CC 


O.05C0 


C.C3CC 


C.CV30 


f LANK EC TEST TINE 


0.2322 


3.25C4 


3 .2504 


3.2504 


2.2504 


3.25C4 


3.2524 


2.2504 


NCCSt ESTIMATE 


2.6444 


0.05C7 


0.1286 


C .0548 


0.C511 


0 .C 526 


0.C48C 


0.C497 


ESTJna^E £S=C? AS 
FS^CSN’ACE ff ACUAl 
®A IkL ?£ n t T S 


277.77 


ai .20 


177.21 


9.64 


2.17 


5.23 


4.0! 


C .5 5 


SA*?Lf STC CEVUTICK 


3.0392 


0.C994 


0.5117 


C.0532 


0.C441 


C.C452 


C.C429 


0.C643 


CtNUATlVE TEST TINE 


1.C6S 


X 5 .995 


30.968 


46.032 


6C.971 


7 5 . 63i 


5i.cn 


IC6.1CC 


clnllative faulpe: 


C.65C0 


1.52C0 


2.31C0 


2.9200 


3.70CC 


4.4SCC 


5.13CC 


5.E3CC 



FNAS2 


9 


10 


11 


12 


13 


14 


15 


1* 


ACTCfL FAIUPE PATE 
FLAKKEC TEST tine 


0.0500 

3.2504 


0.05C3 

3.2504 


0.0500 

3.25C4 


C.0500 

3.2504 


C.C500 

2.2504 


0.C5C0 

3.25C4 


C.C5CC 

2.2504 


c. c*cc 
2.2*34 


NCCH estimate 


0.0454 


0.0422 


0.0425 


C.C423 


C *C**34 


O.CA53 


0.0453 


C.C*<-5 


E « 7 \ > t T s S = ; < 

F£ SCEMAC £ *C f" AC ? L AC 
FA ILL FE ?ATc 


9.28 


15.58 


14.94 


15.46 


12.25 


5.28 


9.4g 


11.C6 


SANFte st; ceviaticn 


0.0317 


0.0262 


0.C2E1 


C.0253 


C .0232 


O.C221 


0.C2CJ9 


0. C 19 6 


ClfUJUVS TEST TINE 


121.177 


136. 4C6 


151.5C4 


166.459 


181.230 


196 .121 


211. C27 


226. C1E 


COLWTIVE FAUUPES 


6.5600 


7.1200 


7.3700 


8.6500 


5.5100 


1C.45C0 


11.2100 


11.E7CC 







l.CC 






4.75 






8.50 


12.25 


16.CC 






i.:c 


* 

• 

• 

* 


















1.2C 




l.CC 


• 

• 

* 

* 

* 

♦ 

• 

• 












♦ • Spec 1 


' FI EC failure a\Ti 




I .00 






• 

• 












. • *1 AN 


esriHATco fa i i'm r *xt* 






■* 

V 

u* 

(C 

3 


C.JC 


* 

• 

• 

4 

• 

• 

4 

• 

• 


















c.ac 


u. 




4 

• ♦ 




















u 




• 




















4 

«. 

tA 


C.6C 


• 

♦ 

4 

• 


















C.6C 


X 

*. 

W 




• 

• 

• 

4 

* 




















*“ 


C.4C 


* 

• 

• 


















C.43 


U 

H» 

V* 


C.2C 


• 

4 

• 

• 

* 

* 

« 

• 

4 

• 

• 

* 

• 

• 


• 
















C/*0 






4 

• 


♦ 


* 


♦ ♦ 


♦ 


* 


♦ 4 


♦ ♦ ♦ ♦ ♦ 


♦ ♦ 






C.C 


4 

♦ 

l.CC 






4.75 






8.5C 


12.25 


16. CC 


0.0 



uncef cf fcin! cn op pancs • 1 



PHASES 



CASE s 



10 ITtPi 



P*-* 5 £ 12 3 4 5 4 7 8 



/CTLU ftl Lw*E RATE 
FLA^cC u;t T l P E 


0.7000 

0.2322 


0.05C0 

3.2504 


0.0500 

3.2504 


C.0500 

2.2504 


C.C50C 
3 .2504 


0.C5OC 

3.25C4 


C.05C0 

2.25C4 


0.C5CC 

3.2*04 


*CCH ESTIMATE 


1.6357 


0. C £13 


0.0607 


0.0541 


C.C482 


0.C468 


0.0429 


0.C444 


ESTIMATE E°®C* AS 
F?tC*'~tC: r . F ACTUAL 
MIlLSe SATE 


133. 4£ 


63.55 


21 .37 


o 

r. 


2.50 


4.31 


14.12 


\ ’ . 1 T 


SAMPLE S T C CEVIA7ICN 


1.5C47 


0 .0 £34 


0.0518 


C .045 7 


C.C2E5 


0.C253 


C.3L57 


3.C192 


Cl^LLATIVc test tips 


2.157 


31.478 


41.451 


51.432 


121. 04e 


15C.465 


181.030 


210.614 



CL^LATIVS Ft IURES 1.340C 3.15C0 4,3303 4.4000 7.S50G 9.J2CC 1C.83CC 12.4200 



FPASc 


9 


1C 


11 


12 


13 


14 


If 


14 


ACTLAL ? A I LL ■ r RATS 


C.0500 


0.0500 


0.05C0 


C.0500 


C.C500 


0 *C5C0 


0.C5CC 


0.C50C 


FU>NeC T:ST T I p£ 


2 .2 504 


3.25C4 


3.2504 


2.25C4 


2.2504 


3.25C4 


2.25C4 


1 • *50 4 


KCCsC ESTIMATE 


0.044 1 


0.0428 


0.043C 


C.0432 


0.C434 


O.C450 


0.0456 


0.C45’ 


ESTIMATE E-Cs 

: : ACTUAL 
EilLLrE SATc 


11 .sc 


12.42 


14.05 


13.50 


12.84 


1C.C4 


6. te 


5.71 


sample stc CEVIATICN 


0.0201 


0.0177 


0.0177 


C.0174 


C.C177 


0 «C 194 


0 .C 153 


C.C102 


clpllativs test tins 


240.918 


270.784 


301.220 


231.226 


24 C .931 


25C.471 


42C.553 


450 • 73€ 


Clpllative eaillaes 


13.9200 


I5.44C0 


16.7500 


18.2800 


15.8300 


21.52CC 


23.17CC 


2«.5fCC 





l.CC 




4.75 




8.5C 12.25 




i6.:: 






i.;c • . 

• 

• 

• 

* 

• 














1.2 3 




• 

4 

• 

l.CC ♦ 
* 








♦ • SPEC1PI60 FAILURE RATE 






\ .oc 




• 

• 

• 








. • F EAN ESTIMATED FAILURE RATE 








IU 

m 

X 


• 

* 

• 

• 
















04 

X 

3 


C. EC * 

• 

• 














c.?c 


•« 


* 

• ♦ 
















o 

u> 

•* 

X 


• 

* 

• 

c • t c * 














1.60 


V» 


• 

• 

• 
















Jt 

■* 

Ui 

X 


• 

* 

* 

• 
















O 

Ui 

u 

a 

v» 


* 

c.<c ♦ 

• 

• 

• 

• 

• 

t 














C.»0 




* 

» 

C.2C • 
• 
« 
• 
• 
• 
• 
• 
• 


♦ 


♦ ♦ ♦ 


♦ 


♦ • ♦ ♦ ♦ ♦ ♦ 


♦ 


♦ ♦ 


C.’O 




• 

c.c 














0.0 




l.CC 




4.75 




i.5C 12.25 




16. CC 






K*e£F Cf 


FC1MS 


cc T op pakce • 


i 


PHASES 









42 



CASE 3 



20 ITEFS 
3 



ACTUIt FAILURE FATE 


0.7 COO 


0 .0 SCO 


C.05C2 


C.0500 


C.C50C 


C.C5C0 


0.C5C0 


2. C‘CC 


PlAKNEC TEST T I P E 


0.2322 


3.250A 


3.250A 


2.2S04 


3.250A 


2.2504 


2.25C4 


3. 2504 


PCCU ESTIMATE 


I .2*2 2 


0.C5A5 


0.02SS 


C.0392 


C.CA01 


C.CAOC 


C.04CC 


C.C428 


c S T l - .* T = = ?RCR AS 

PERCEMiC-c CP ACTLAL 
FAILURE SATE 


84. 61 


9.C8 


21 .C5 


21.53 


IS. 31 


2 C • C6 


20 . os 


IS. 46 


SAp'if st: cevuticn 


1.82o2 


0.0438 


0.0176 


C.0U2 


C.C16S 


O.C? 41 


3. Cl 29 




CL*UL ATIVc TEST T I*i 


A. 223 


oA. US 


12A.57I 


1EA.251 


2AA.2SS 


304.437 


26 4.446 


4U.27? 


CLPUATIV* FAILURES 


2.7S00 


S.BIC* 


3.6700 


1 1 . °cc c 


14.SACC 


17.91CC 


•C.91C0 


?4. C’OG 


FUSE 


S 


1C 


11 


12 


13 


1A 


15 


16 


AC t UU FAILURE RATE 


C.OfOC 


3.05C0 


C.0500 


2.05CQ 


C.C5CC 


0.C5CC 


C.05CC 


C.C50C 


FLAPKEC test tipe 


2.25C4 


3.2524 


3.25CA 


2.250A 


2.25CA 


3.25CA 


3.25C4 


3.2534 


PCCEL ESTIMATE 


C.3406 


0.CAC5 


O.OAI3 


0.0A15 


C.CA25 


0.C425 


O.C423 


O.C4?« 


ESTIMATE 5?RCR AS 

FcACSKACE CP actlal 
FaKLFE SATE 


18.8* 


18. SO 


17.3S 


17.06 


15.04 


15.CA 


15.47 


’ 5.06 


samle stc ceviaticn 


o.ono 


0.0128 


0.0105 


C .0103 


C.Clli 


0.C110 


C.C1C8 


C.C112 


CcMAATUe test T i p s 


434. 63S 


545.173 


634.765 


<65.234 


124.717 


784.725 


644. SCO 


SC 5 .230 


CLPLLATIVE FAILURES 


24.9400 


29.3C00 


32.9300 


25.8900 


2S.I000 


4 1 . S SCO 


A4.73CC 


47.6620 


l.CC 


A. 75 




8.5C 




12 .25 




It.Cn 





1.2C 



l.CC 



SFECIHEO FAILURE RATE 
FEAN ESTINATEQ FAILURE RA’E 



C.4C 



c.c 

lice 4.75 

fLFeEf CF FC I MS CUT OP RANCE 



8. SC 
PPASES 



12.25 



43 



CAS? A 



5 ITEMS 



PHASE 


I 


2 


a 


* 


5 


6 


T 


8 


ACTLAl FAlLLRE PATE 


C.70C0 


0.5SC0 


0.* 250 


C .*050 


c.*ooc 


o.*coo 


c.*ccc 


c.*cc: 


PLAKKfC TEST TIPS 


0.2222 


0.2553 


0.332* 


C.*013 


0.*C63 


0 .*C63 


C.*C63 


0.4C62 


FCCcL ESTIMATE 


3. *375 


1 .8C21 


0.76*2 


C • 5960 


C . 5 *32 


0. *5*2 


0.*825 


0.*35* 


ESTIma^? s?RCP AS 
PEACEM.'Cf C f ACTLAL 
FAllLPc ?AT£ 


3*1.08 


227.66 


79.81 


*7.15 


25.83 


22.56 


20. 72 


5.26 


SAMPLE STC CcVlATKN 


6.9796 


2.3662 


0.7915 


C .*336 


c.*soc 


0 •* 7C* 


0.?8c<* 


0.2626 


CLFLLATIV5 TEST TlF£ 


1.07* 


2. *18 


*.202 


6.0*9 


7.9*2 


9.2*i 


1 1.657 


l* .53C 


CL^UATIVE failures 


C.6*0C 


I.'tC* 


2-it*: 


2.9100 


3.630C 


* • 2 7 CC 


5.07CC 


5 • 7 7* a 



PHASE 


9 


10 


11 


12 


12 


1 * 


15 


26 


ACTUAL FAILURE PATS 


c.*coo 


o.*cco 


c.*ccc 


C .*000 


C. 375 C 


0.2000 


c.iooo 


C.C 5 CC 


PLANK { C TEST Tl^i 


C.*C 63 


0 . *C 63 


0 . *C c 3 


C.*Co 3 


C .* 33 * 


0 .E 126 


1.6252 


:. 25 ** 


FCCcL ciUfi'E 


0 .*266 


0 . *259 


0 • * 199 


C.s 20 * 


c.*ccs 


0.2296 


0 . 2*99 


C. 15 5 0 


cSTl*<iT? EPRCR 6 S 
p'RCEMAOc C F ACTUAL 
FAilLPS PATE 


6 .65 


6. *9 


*.97 


5.11 


6.79 


65 . El 


1 * 5 . e 5 


205 . 9 F 


SAMPLE st: CEVUTiCN 


C .2 152 


0.1963 


0.1891 


C. 19 S 1 


C. 2 C 27 


0 .:*E 3 


O.C 9’7 


0 .C 567 


CUFULATIVE TEST TlFi 


15.**2 


17.219 


19 . 1 E 6 


21 . C *9 


22.019 


26.860 


2*. ’76 


49 . 3 C* 


cufllat:*e 6 ailu»es 


6 . 5 E 0 C 


7 . 36 C 9 


3.0700 


c. 73 CC 


9 . :300 


IC.CECC 


IC. 89 C 0 


1 T • t 4 C C 


j 

j 


— 


— 











— 


' 






8.5C 12-25 



SPECIFIED FAILURE RATS 
mean estimated failure rate 



I C.*C 



c.c 

l.CC A. #5 

HFEfiP CP PCI MS CLT OF RAACS 



l 



.*0 



L 



cc 



C.20 



0 .”) 



44 



CASE 4 



10 items 



PHASE 


1 


? 


3 


4 


5 


6 


7 


8 


ACTLAt FAILLCE RATE 


C.7CC0 


0.55C0 


0.4250 


C.405C 


C.4C0C 


0.4000 


C.4CCC 


C.4-0C 


F LANN E C TEST T I p E 


0.2322 


0.2555 


0.3624 


0.4013 


C.4C63 


0.4C63 


0.4C62 


C.4C63 


PCCEL ESTIMATE 


2.9552 


1. U40 


0.5144 


C .5460 


C.4436 


0.4123 


0.3554 


C.3557 


eeTIfci^E E F F C P AS 
FcFCSNTiCE CP ACTLAt 
FA I LL c E ?ATc 


322.75 


111 .77 


21. C3 


34.81 


1C.9C 


3.45 


0.16 


T .CF 


SAMS’.f STC CEVUTJCN 


7.4530 


3.3214 


0.3513 


C.5357 


C.2234 


C.71E5 


C.1741 


C.1626 


CLMLLATIVE TEST TI*E 


2.136 


4.E67 


8.462 


12.133 


i i.eei 


15.6*2* 


22.41C 


27.155 


CLN Lt A T I V e PAILLRES 


1.S40C 


2.5400 


4. 1400 


5.8600 


7.7100 


8.64C0 


1C.1CCC 


U.520C 



PFASE 


5 


10 


11 


12 


13 


14 


15 


IF 


ACTLfiL PA ILLS? RATS 


C.4G0C 


0.4CC0 


0.4C00 


C.4000 


C.2750 


0.2CCC 


C.KCC 


C.C5CC 


PLANNEE TEST T>; 


C.4C63 


0.4C63 


0 • 4 Cc 3 


C.4C63 


C.4334 


C.6126 


1 .6257 




MCCU ESTIMATE 


C.3545 


0.2527 


0.3522 


C • 3548 


C.3531 


0.2440 


0.2548 


0. ’ 57 1 


estiva-: e; SCR ;s 

PERCENT ACE CF A C 7 L A ■_ 
PAIUFE PATE 


1.27 


1 .84 


1.70 


1.31 


4.84 


72. C2 


154.81 


214.2C 


SAMPLE 3 TZ CEVUTi:5 


0.1511 


0.1524 


0.1344 


C- 134 7 


C .1 175 


o.cass 


C • 06 56 


0. 0 2 ? 2 


CLNLL AT l Vr ^ E S T Tl*c 


3C.543 


34.723 


38.455 


42.187 


46.178 


52.627 


66.5E5 


58.201 



CLNLLATIVE FAILURES 13.0700 14.4500 16.0100 17.5730 15.160C 2C.eCCC <2.3600 22. S*:** 







l.CC 






4.75 






8.5C 12.25 


16. CC 






1.2C 


• 

• 

• 

* 

• 


• 














1.20 




l.CC 


« 

4 

• 

4 












♦ • SPECIFIED FAILURE PATE 




* .00 






• 

4 












. • MEAN ESTIHATE0 FAILURE RATE 






*- 




• 

* 

• 

* 


















tw 

= 


c.tc 


4 

* 

* 
















c.ec 






« 

• ♦ 


















o 

U J 




4 

4 


















< 

X 


C.6C 


• 

4 

4 
















0.60 


vt 

Ui 




4 

• 


♦ 
















ar 

< 




• 

• 




• 














x 

o 

UJ 

u. 

w 


C.4C 


4 

• 

4 

4 

• 

4 

4 




4 


4 ♦ 


♦ 


* 


♦ 4 4 4 4 . 

4 




J.<*0 


fr 




4 

4 

4 

4 




















C.2C 


4 

4 

4 

• 

4 












4 




C.2C 






4 

4 

• 














4 








» 

• 














4 






C.C 


4 

4 
















0.0 



l.CC 4.75 8.5C 12.25 It.Cr 



NLNeCF CF PC I M ! C IT OF RAIHCE « 



PI-ASES 



45 



SPECtFtEO/MEAN ESTIMATEC fAllUAE «A16 



c-a S e 4 



20 lTEPi 



PHASE 


l 


2 


3 


4 


5 


6 


7 


a 


ACTl t L FAKLRe SA^E 


C.7C00 


0 • 5 SCO 


0.4250 


C.4050 


C .4 00 c 


C.4CC0 


C.40CC 


C.4CCC 


Pll^EC TEST T I ► 6 


0.2322 


0.2955 


0.3824 


C.4013 


C.4C63 


0.4C63 


0.4Cfi3 


C.4C63 


PCCEL :£T >iTE 


C.9732 


0.67S5 


C.5168 


0.4366 


C.4171 


0.4C53 


0.4C 17 


0.4C6C 


£?’:» as 

9£SCS.‘T-*Cc :f ACTLAl 
FiiU'E 9 ATE 


39. C2 


23.37 


21 .59 


7.80 


4.2e 


1.32 


C.43 


1 .?C 


SAPFlE STC CEvUTUN 


0.7C62 


0 .A 160 


0.2553 


C.1704 


C.1717 


0.1270 


0.1267 


0. 119C 


CL^LL-TiVE TEST TlPg 


4. 313 


9.798 


16.874 


2 a . 303 


3l.79e 


35. 327. 


46.799 


54.166 


C'.Hiri'.E rilU'JRES 


2.9*00 




8.8 70.1 


M .7100 


1* .7 ' CC 


17.76C0 


<C . 5 b CC 


2-..C3C0 


PHASE 


9 


IC 


11 


12 


13 


14 


15 


U 


ACTLAl FAKl'«S PAT; 


C.40CC 


0.4CC0 


0.4CC3 


C.4000 


C.375C 


C.20C0 


C.iCOO 


0. C53C 


FlAPNEC TEST TiPE 


C.4C63 


0.4C63 


0.4Ct2 


C .4 Co3 


C.4334 


0.6126 


X .67 52 


3 • ’ 504 


*:cei ESTIMATE 


0.3999 


0.4033 


0.3961 


C • 3 9** 1 


C *2861 


O.i’66 


0.24*2 


3.1:75 


cHl*AT« = 990* AS 
P£PCc'TAG5 C? ACTUAL 
a ATE 


0.03 


0.33 


0.48 


1.49 


2.97 


6e .29 


144.21 


231.76 


SAMPLE STC CcVIATICN 


C .1 101 


0.1160 


0.1023 


C.C57C 


c.c9ie 


0 • C 76i 


3.C454 


3.C272 


CLPLWTIVE TEST TIP; 


61.676 


69.123 


76.672 


64.172 


52.154 


107.194 


137. 32C 


197.432 


ClPllATZ S £ FAILURES 


27.0ACG 


30.22C0 


33.2303 


36.1700 


2S.C6CC 


42.05CC 


44.8CCC 


47.8C0C 


i.oc 


A. 75 




a.*c 




12.25 




16.:** 





l.CC 



« • SPEC !F l EC FA1UU«« 

« • *€AN E^TlKiTfo D 4 »« 



8. SO 
PUSES 



46 



CASE 5 



10 ITEFS 



PFAJ6 


1 


2 


3 


4 


5 


6 


1 


8 


iCTHl FAIU.R6 RAT? 


0.7000 


0.7000 


0.7C00 


C. 7000 


C .7000 


0 . 7000 


0.7000 


0. 700? 


HANN5C 7c*:7 T I F* E 


0.2 222 


0.2222 


0.2222 


C.2322 


0.2322 


0.2222 


0.2222 


0. 232 7 


*c:el 5 S T If AT 6 


1.4373 


1.3567 


1.0646 


C.9164 


0.3564 


0.7754 


0.7719 


0.757 7 


6«T:*A T E c^R?R AS 

PfitCE^AOS r- iCTL-L 

FJIUSE RATE 


112.43 


93.82 


54. S*. 


31.20 


19.77 


10.77 


IC.27 


a. 2* 


sa^fle :tc ceviaticn 


1.2429 


1.8333 


0.9333 


C.6204 


0.4620 


0.35C4 


0 • 34? 1 


C. 2192 


CL^LLATI^c T£ST 7 lyj 


2.loC 


4.21 2 


0.455 


3.oJ9 


10 • 7c4 


12.932- 


15.076 


17.222 


ClPUPTlVi 6 A IltR e S 


1.3600 


2. 7 PC' 1 


4.4 IOC 


5.3500 


7.3500 


3.6500 


10. 1 2 CC 


11.S40C 



FFA J = 


9 


1C 


ll 


12 


13 


14 


15 


16 


SC7LAL FAiu'JRc S*’ = 


C.350C 


0.0500 


0.0500 


C. 0500 


C.05C0 


3.C5C0 


0.0500 


0.0500 


PlAF.'SC TEST TIve 


3.2504 


3 .2504 


3.2504 


2.2504 


2.2SC4 


2. **504 


1 ^ei,; 


2.2504 


HOJEt 62TI*4T£ 


0.1580 


0.0929 


0.0c57 


C.0565 


0.C499 


0.C462 


0.0436 


0.C419 


e<7T**Tc s.C^C 3 - * 
F“«CE^’JCi*CF ACTldl 
Fmi'f rat! 


216.05 


65.62 


39.45 


12.96 


C .25 


7.64 


12.45 


16.25 


UUll STC C5VU7ICN 


0.0502 


0.C32C 


0.0249 


0.0163 


0.C152 


0.0124 


0.0122 


0.CU4 


CIfllATIV? TEST TI-2 


47.3C6 


77.465 


IC7.413 


127.666 


167.677 


197.535 


227.4-7 


257.471 


C<.flIA7IV6 FAILURES 


13.0300 


14.5500 


16.0300 


17.2900 


16.7300 


20.2500 


21 .EoOC 


23.3 SO? 



J“ C.*C 



c.;c 



♦ * SPECIF1E0 FAILURE RA'E 

• • FE A k EST1FATEC FillU’E RA*E 



• ♦ ♦ ♦ 



4 ♦ 



4 ♦ ♦ 4 4 



C.C 

Jloo ”""’ ” *.75 

kLF EE 8 Cf FCIMS U T CF RANGE 



3.50 

PHASES 



l .?0 



1.00 



C. 33 



C.4Q 



C, 



C 



47 



SPECIF! 60/MEAN ESTIMATED FAILURE PATE 



CASE 5 



5 ITFFS 



PM'J 


l 


2 


3 


A 


5 


6 


7 


* 


ACTUAL failure rate 


0.7C00 


0.7CC0 


0.7000 


C. 7090 


0.7000 


0 • 7 COO 


0.70C0 


0. 733C 


PLAFNEC TEST TIPS 


0.2322 


0.2322 


0.2322 


C.2322 


C.2322 


C.2322 


0.2322 


C.2322 


MCCSU ESTIMATE 


7.9C36 


1.7600 


1.1664 


1.6976 


1.0905 


I.CC12 


0.9«.60 


0.6712 


ESTIMATE SP’CR A« 
F5?Cr'TACE C F ACTUAL 
F A 1 1 L ?5 PATE 


5C0.69 


151. A3 


63 .69 


167.52 


55.79 


63. C3 


36.65 


’6.66 


SA»?IE STC S6VUTICN 


27.3el6 


1 .6237 


1.0663 


5.6117 


C.S279 


0.7631 


0.5976 


0.66*5' 


CUMULATIVE TEST T I •* € 


I.C73 


2.160 


3.261 


<..315 


5.38 3 


6.661 


7.536 


3 .6 1 C 


CUMULATIVE FAILURES 


0.6000 


l .3 ECO 


1.9900 


2.3600 


2.56CC 


6.3100 


5.17C9 


5.61CC 



FUSE 


9 


1C 


U 


12 


13 


16 


15 


16 


actual failure rate 

FLA.NNEC 15 IT TIME 


C .0 500 
3 .2 596 


0.0509 

3.25C6 


0 .C 500 
3.2506 


C.0500 

3.2506 


C .9500 
3.2506 


0.05C0 

3.25C6 


0.05C0 

3.2506 


0. C 5-3 C 
3.2576 


MCCEL ESTTmaTs 


C. 1 735 


O.C533 


0.0710 


C.0610 


0.0526 


0.C638 


0.0652 


0.C637 


£S7I*«TS SaRI'R AS 
PCkC'^AJE C= ACTUAL 

failure rate 


267.06 


37.68 


61.95 


22.05 


5.11 


2.65 


5.61 


12.02 


SAM Ft E STC CivlATICN 


0.1209 


0.0615 


o.o 2 ea 


C.0272 


C.C225 


0.C2U 


0.C2C0 


9. 0173 


CLFLLATlVc TEST TIME 


23.761 


33 .931 


53.9C3 


63.700 


63.615 


98.725 


113.771 


128.757 


CUMULATIVE FAILURES 


6.5300 


7.19C0 


7.9309 


e.7ioo 


9.3700 


10.1700 


10.3209 


l 1.670 C 



I.CC 






6.75 




8.50 


12.25 16. CC 




1.2C ♦ . 

• 

« 

« 

« 


• 




• 






♦ 

4 

* 

4 

• 


1.29 


« 

« 






• 






♦ • specrpiec fmlu*e ***« ! 




« 

• 












• • eSTJPtTEO PATE r 




I.CC • 
• 
« 
• 
« 








* 




• 

* 

• 

• 

* 


1 .09 


4 

4 

• 










• 


• 

• 




c.<c « 

4 

• 












4 

4 

• 

9 


C .*0 


« 

« 

« 4 

4 

4 


♦ 


4 


4 4 


♦ 


♦ ♦ 


ft 

• 

4 

• 




4 

4 

C.6C « 

4 

4 

4 

4 












• 

♦ 

■ft 

• 

4 




4 

4 

4 

♦ 

C.6C 4 

4 

4 

4 

4 












4 

M 

4 

4 

4 

• 

4 

4 

* 


' .&o 


4 

4 

4 

4 

C.2C « 

4 

4 












4 

4 

4 

4 

4 

4 

4 


9.29 


4 

• 












4 




4 

4 












♦ ♦4 444 ♦ 4 • 

• 6 • * 




c.c ♦ 












4 


9.9 


I.CC 






6.75 




6. SC 


12.25 !6.C9 




M»»6» Cf 


POINTS 


CUT 


OF RANCE • 


3 


PHASES 







48 



SP£C 1 F l ED/MEAN ESTIMATED FAILURE RATE 



CASS 5 



20 ITcMS 



PPASE 


l 


2 


3 


4 


5 


6 


7 


8 


ACTUAL FAILURE RATE 


0.7C00 


0.7CC0 


0.7000 


C. 70 00 


C . 1000 


C.1CCC 


o.nco 


•"* . 7 2 r I"* 


PUNKEC TeJT TIPE 


0.2372 


0 .232? 


0.2322 


0.2322 


C.2322 


C.2222 


0.22?? 


0.2322 


“CCSL ESTIMATE 


1.0561 


0.7566 


0 .73 <5 


0.7451 


C . 7287 


0.7515 


0.7457 


0.7551 


FSTI^jTE £P0CP i< 

p!rcek t acs zf ACUAL 

F A I LL S E RATS 


56. 5£ 


13.81 


12.07 


6.4 5 


4.10 


7.26 


7.11 


7.37 


Sap f CE STC OcVTaTICn 


0.8540 


0.4455 


0.3028 


C.3081 


C .2505 


C.28C0 


0.2505 


i.-m 


CLPLLATIVe TEST TIP* 


<*.238 


3.555 


12.802 


17.214 


21.527 


25.754 


30.960 


3 4 . U 3 C 


CLncATtVg failures 


3.0400 


5.8CC0 


8.8200 


11.6600 


14 .5700 


17.8400 


2C.59CC 


24.230C 


Prif: 


9 


tc 


11 


12 


13 


\ 4 


15 


i 1 


AfUAL FATL'JRE RATE 


C.O 50C 


0.05C3 


0.0500 


C.0500 


C .0 500 


o.cscc 


C .0500 


o.cno 


F'.AKKtC TEST TIP* 


3.2504 


3.2504 


3.2 534 


2.2504 


2.2 5C4 


3 .2504 


2.2504 




PCCEL 5S?tMA T e 


C .1 613 


0 . 0 9 50 


0.0699 


C • 0585 


0.0511 


0.0472 


0.04J9 


0. 0416 


£iTT*AT= SRSCR i S 
PERCENTAGE Cf ACT CAL 
FAlLLf? «ATE 


223 .55 


9C.C6 


39.80 


lc.55 


2.29 


5.70 


12. 2E 


16.25 


SAPFC5 STC CEVIATICN 


0.0377 


0.0203 


0.0154 


C . 0137 


0 .Cl 20 


Q.CK8 


0 .0055 


o.c:»-> 


CLPLWTIVc T-ST TIKE 


54.284 


154.544 


214.544 


274.557 


225.177 


254.557 


45 5 ,4 2C 


5 i 5.5’6 


CLPCLATIVE FAILURES 


27.1800 


30.2600 


32.95CC 


26.0100 


2c.e«CC 


41.55C0 


44 . F 700 


47.F2CC 


l.iC 


A. 75 




8.50 




12.25 




16. CO 





I.iC 



l.CC 



SPECIFIEO fMLUBE «A-f 
PEAK ESTtPATEC FARU®€ PA^E 



C.2C 



• * ♦ ♦ 



8.50 

PPASES 



49 



CASE 6 



5 ITEPS 



PPAiE 


l 


2 


3 


4 


5 


4 


7 


9 


ACTUAL FAILURE rate 


C • 7000 


0.70C3 


0.7000 


C. 7000 


C • 7000 


C.4CC3 


3.4003 


0. 4P0C 


FLAANEC TEST TlPE 


0.2222 


0.2222 


0.2222 


C.2322 


C.2322 


0.4:43 


0 .4Ce3 


0. ASA,? 


HCC5L cSTl-ATE 


4. 1372 


3.22C? 


1.0639 


C.9a94 


0.3695 


0.7261 


0.6*57 


3.*40- 


E'TIp.*’; c?v;r as 
PFRCE^TACE Cr ACTUAL 
FfULfl* RATE 


10o2 .4 5 


361.53 


53.55 


. 37.35 


24.22 


81.52 


55.54 


35.C5 


SAPPLf STC C6WATICS 


41.6542 


12.3530 


3.3206 


C.3237 


C.6671 


0.5166 


0.4156 


C.2 C 92 


CLPILATILc TEST T IV 5 


1.061 


2. 123 


3. 205 


4.305 


5.374 


7.210 


5.075 


13. f Cc 



CLPULATIW FAILURES C.7400 1.45C3 2.2203 2.e400 3.5500 4.460C 5.2500 e.ClOT 



C H A !£ 


9 


1C 


11 


12 


13 


14 


15 


16 


actual fa ills? rate 


C.4CCC 


0.4CC0 


O.ICOO 


C.1300 


C.1000 


O.ICCO 


0.10 70 


5. 103 ' 


FlAAAEC TEST T ! h E 


0.4C63 


Q .4063 


1.6252 


1.6252 


1.6252 


1 • c 252 


l.o2 52 


l.e252 


KCCcL ESTIMATE 


0.4252 


0.4556 


0.26C1 


C.1V51 


3 .loOc 


C • 1231 


0.1231 


C.1155 


5 S 7 ! ?» I T g =?RCR A S 
PiRCS'TiCC * e ACTUAL 
failure rat! 


21. 3C 


14.55 


160.15 


55.07 


ec.dc 


26 • 14 


2c. Ce 


15.51 


SAPFLe STC CsVUTICN 


0.2153 


0.2C63 


0.1126 


C . 07 76 


C.0605 


0.0525 


0.C473 


C.C425 


CLP UL a TIVE TEST TIP; 


12.656 


14.742 


22.241 


29.722 


37.201 


44 .6 ?o 


52.044 


59.522 


CLPtLATIVE FAILURES 


o .6 SO 0 


7.36CC 


3.0500 


3.9000 


5.7000 


13.4CCC 


U.30C0 


12-iSOr 



♦ * SPECIFtEC FAILUPF' 04T? 

. • I*S tH 5ST1WA T SP FAILURE 0 * T E 



♦ ♦ 4 



c.c 

UCC* ” ' «.<5 

CF PCIM5 CUT OF RANCE 



3.t>0 

PHASE* 



1.20 



1.09 



C.flO 



C.20 



50 



CASE 6 



10 IT£f: 



Pfa S E 


1 


2 


3 


4 


5 


6 


7 


8 


aCTLAI FaIu.be sate 


0.7C00 


0.7CCQ 


0.7000 


C.70Q0 


C.7CCC 


0.40CC 


C.4CIC 


0.4C0C 


PLAFAEC test tife 


0.2222 


0.2222 


0.2322 


C. 232 2 


C .2322 


0.4C63 


0.4C6? 


0 • 4C 63 


FCCEL ESTIfat-E 


1.7672 


1.1281 


0.8811 


C.8621 


C.7812 


0.5577 


0.5C77 


0.4506 


S S T ! > a T £ £FaCP as 
F cPCEr’ACS r ' ACUAl 
F A III. PE 3 AT : 


155.21 


61 .16 


25 .86 


23.16 


11.55 


45.43 


76 .9? 


• 7.65 


SafclE 57 C CEVU T !CN 


1.7442 


0.950’ 


0 .5 553 


C.468T 


0.768? 


0.7647 


C.?Ct8 


3. Ic54 


CUPUATISE TEST t:fe 


2.158 


4.277 


6.441 


9.553 


1C. 72 5 


14. 4S* 


1E.2E7 


22 .09 3 


CtNUATlVc FAILURES 


1.3500 


3.01C0 


4.3300 


5.9200 


7.2400 


8.66CC 


9. '*600 


u. 25:: 


FFASi 


9 


10 


11 


12 


13 


14 


15 


16 


ACTtAl FAIU.PE RATE 


Q.4COO 


0.4CC0 


0.1003 


C.1000 


0.1000 


O.iCCG 


0.1CCC 


C.1C0C 


FUNN?C TEST TlFc 


0.4C63 


0.4C63 


1.6252 


1.6252 


1.6252 


1.6?52 


♦ .6250 


1 .6256 


*C3sL cSTIf.'TE 


0.4355 


0.4134 


0.2492 


C.1883 


C • 1 554 


0.1266 


C.12J6 


o.: T 4 c 


*ST T* ; T S ®S5CP AS 
0 «SC 5 >T ACS c? act g 
FAlU?e PATE 


3.99 


4*61 


149.24 


as. 29 


55.45 


*26.55 


22.61 


14. 5C 


SAHPUi 3TC C 6 VUTICN 


0.1644 


0. 1469 


0.0Eo3 


C.0576 


C.C423 


0.C383 


0.0255 


0. ^254 


CIM.IATIVE TEST T IF: 


25.331 


29.565 


44.552 


•9.413 


74.433 


65.720 


104. 231 


119. 2C6 


Cl*U*T:VE FAILURES 


12.7500 


14.1900 


15.760C 


17.4500 


15.0200 


20 .5 £C^ 


22 . 1 BCO 


23. 740C 


l.CC 


4.75 




8.50 




U.25 




if. r- 





l.CC 



♦ • SPECIF1EC FI 1 LUO £ U4*e 

• • FEAN ESTtFATEC FATL'J^E BATE 



00 4.75 

C» FCIMS CLT CF SINCE • 1 



a. so 

PHASES 



51 



CASE 6 
2o iteps 



PPA !E 


I 


2 


3 


4 


5 


6 


7 


0 


AC71AI PAllUflg PAT£ 


0.7C0Q 


0.7 COO 


0.7000 


C. 7000 


C.7C00 


C.4CCC 


2.40C0 


0.4C0C 


n**N£C TEST TIPS 


0.23 22 


0.2322 


0.2322 


3.2322 


C .2322 


0.4C63 


0.4C67 


0.4C63 


*CC£L ESTIMATE 


1.2777 


1.0114 


0.8866 


C.3352 


C.7894 


0.6CE3 


0.5260 


0.4555 


ESTIMATE s=3CR AS 
Pc^CEATJCt C f ACTUAL 
F a I U U c £ a/Tc 


82.53 


44.43 


26.94 


19.32 


12.78 


52. C8 


21.45 


22. c 6 


SAPFLS STC CEVUTICN 


1.2163 


0.6270 


0.4C78 


0.304.6 


C.2523 


C.1787 


0.1407 


0.1374 


CUPLLATIVE TEST Tit's 


4.294 


8.561 12.842 


17.130 


21.419 


29.5C5" 


36.413 


43.631 


CUiULAim FAILURES 


2.7700 


6.I5CI 


0.2 300 


12.3003 


15 .2 ICC 


18.07C0 


21.C2CC 


24.2CCT 


FFASE 


9 


IC 


11 


12 


13 


14 


i r 


’6 


ACTUAL F A I LLP £ PATE 


C.4CC0 


0.4CC0 


0.1000 


C.S 000 


C.7000 


C.ICCC 


0.1 cco 


O.SCOO 


FIAPKEC TEST ’|p£ 


0.4063 


0.4C63 


l.o252 


l.c252 


1.6252 


1.6252 


I .c2 52 


1 • c2 6 2 


PCCtL ESTIMATE 


0.4551 


0.4389 


0 .2 581 


C.193I 


C.I57 1 


0.1355 


0.1213 


0. Ill 6 


fjtipah = - ;cp AS 
ee6C£J^aC-E CF ACTUAL 
* A J L U F £ FATE 


13.76 


9.72 


158.09 


93.06 


57. IC 


25. 47 


21.31 


11.65 


SA-FL£ STC C£VIATICN 


0.1217 


0.1210 


0.0658 


C.0431 


Q.C334 


0.C376 


0.024? 


C.C20? 


cumulative test t:*e 


51.373 


58.856 


ae.aia 


1 16.437 


’48.459 


1 7£ . 51 5 


2CE.545 


?*« .6’7 


CU*LLAT!V£ FA II LP c S 


27.0300 


30.06C3 


33.17CC 


36.4600 


25.43CC 


42.35CC 


45. ’600 


48.27CC 


1.30 


*.15 




8.50 




12.25 




16. CC 




1«<C * • 

• 

• 

• 

• 














* 

• 

• 

• 


l.’O 


• 

• 

• 

• 






4 • 


SPEC1FIEC 


FAILURE «aT£ 




+ 

* 

• 

• 

• 




l.CC ♦ 
• 
• 
• 






• • 


PE AN EST1PAT50 PAILU 0 ? 


FATE 


♦ 

m 

m 


1.00 


• 

• 

iU • 

5 : 


• 












• 

• 

m 




£ C.fC • 

§ : 


• 












♦ 

• 

9* 


3.80 


** * . ♦ 


• * ♦ 
















u * 

w> • 

i c «< c ; 
** * 




• 










* 

m 

• 

• 

m 


3.6 0 


ar * 

m i 

? : 






• 








• 

• 




o * 

UJ • 

£ C.4C « 

S : 

VI ■ 

• 

• 

• 

• 




♦ 


4 4 


4 4 






* 

* 

* 

• 

* 


c.«.o 


« 

c.:c ♦ 

* 

• 










• 




* 

♦ 

* 

• 


3.20 


« 

« 

* 

• 

* 










4 4 4 


4 


• • m 

♦ ♦ • 

• 
• 




* 

« 

c.c « 














• 

♦ 

♦ 


0.0 



l.CC A. 35 

UPeEF CF PCIMS CUT CP RANCE • 1 



a.:c 

PHASES 



52 



SPECmeO/HtAN ESTIMATED FAILURE RATE 



CASE 7 
5 '!TSP< 



FRA <5 


l 


2 


3 


A 


5 


6 


iCTlA*. = AlL l J* = ra-E 


C.7CC0 


o.ieco 


0.1060 


C.C7oO 


C.OoOC 


0.C5CC 


F la E C TEST TIRE 


0.2222 


0.SC29 


1.5322 


c .1284 


2.7CE6 


2.'>5C4 


“CCfC ESTIMATE 


2.666A 


0.4595 


0.2102 


C.126T 


0.0939 


0.C648 


F<T!**iT£ cF3C« AS 
f??C5MAC: rp ACTLAL 
F-CLCA e 5 aTc 


280. 52 


155.2b 


98.29 


66.74 


64.89 


29.52 


S a > F L E STC CEVIATICN 


2*2451 


0.3773 


0.2323 


0.2691 


C .1438 


0 .0525 


CLRUATIVE TEST *rt*c 


I.C82 


5.233 


12.335 


22.415 


• 34.919 


4S.S5C 


C ! .*UAT:\<c FAILLES' 


C.580C 


1.4CCC 


2.1 ICO 


2.6300 


3.450C 


4.2CC0 





l.CC 


2.25 










1.2C 


• 

4 

• 

• 

• 










1.20 


l.CC 


* 

4 

a 

a 

* 

« 

4 

4 






♦ • $P EC 1*160 FAILURE BATS 




1.30 




4 

a 

• 






• • f*E AN ESTIMATEO. FAILURE BATE 






c.ec 


• 

• 

4 

» 

« 

4 

4 

• * 

a 

a 










:.#»o 


c.ec 


4 

a 

4 

« 

a 

• 

a 

a 

a 

• 

a 










3 .t* 


c.*o 


a 

« 

• 

a 

a 

• 










2.-"* 


C.2C 


a 

a 

a 

a 

♦ 

a 

a 


. 


• 






C.2* 




a 

a 

a 

a 

a 

a 




♦ 


* 

4 


♦ 




C.C 


4 

4 

l.CC 


2.25 




3.5C *..75 


6.CC 


0.0 



KPeEf CF FCIMS CLT OF RANC6 • I 

PHASES 



53 



SPEC If IIC/REAN ES1IMATIC FAILURE RATE 



CASE 7 



10 ITERS 



Fha«? 


1 


2 


3 


4 


5 


6 


ACTLU FAILLR2 ra t e 


C.7030 


D.IEOO 


O.iCfcO 


C.076C 


C.C60C 


C.C5CC 


FL4NREC TEST TIRE 


0.2322 


0.9029 


1.5232 


2.1334 


2.7086 


3 • 2 *C4 


RCCcL ESTIMA t 6 


1 .4664 


0.2349 


o.uaa 


C .<3935 


C.C6C9 


0.0525 


SS7!*»JTF £RRC* AS 
FERCEMirg CF ACTl.'L 
F / I L L c E Rite 


1C9.49 


30. 4£ 


12.C5 


22.93 


1.51 


4.51 


SiPfLE S7C CSVIaTICN 


1.9720 


0. 1645 


0.07C5 


C.1258 


C.C258 


0.3220 


CLMLLATIV5 TEST TT*c 


2. 131 


10.442 


24.653 


44.542 


69.7^2 


55.645 


CLRLLATIVE riTLLPES 


1.520C 


3.09C0 


4.5003 


5.97CC 


7.4C0C 


9.3430 



i.cc 



C.6C 



C.C 



l.CC 



2.25 



♦ • SFECIFIEO FAILURE RATE 
. • Rf AN ESTIMATED FAILURE RATE 



ALFgEF CF fCIMS CLT CF RiNCE • 



PHASES 



1.2 3 



.6 C 



C.3 
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3Lvtj auntm oaivHiisi Ntaw/aa hn^oS 



CASE 7 



20 I T£ P £ 



PMS£ 


1 


2 


3 


A 


5 


6 


iCUU FAllLFg SATE 


C. 7000 


0.1E00 


O.lOoO 


0.0760 


C.C6CC 


O.OfCO 


PLAAAEC test TI p£ 


0.2222 


0.9C29 


1.5332 


2.128A 


2.7086 


3.25CA 


PC3EI SSTIHA^E 


1.2E10 


0.2117 


0.1117 


C.0803 


C.C611 


C.CA96 


ESTjPtTg S.TCCP f£ 
*:*C:* T ACE CF ACTUAL 

faiilf? 


e3.oo 


17.60 


5.3a 


5.67 


1.77 


C. 73 


SiPFLE SIC CEVMTTCN 


1 .1 5*3^ 


0.1266 


0.0577 


C.0327 


C .020* 


0 .Cl 55 


CLPUATIVc TEST *!P£ 


A. 235 


21 .CIS 


A9.*A7 


£8.959 


1 2 * . 2 5 9 


199. ’2: 


Cl^imiVE FaUuPgJ 


3.0 SOC 


6.C2C0 


3.S2C0 


11.9900 


’A.950C 


17 .ECCC 



I.«C 



2.CC 



C.K 



c.tc 



c.*c 



c.zc 



c.c 



i.cc 



3.?C 



♦ - SF«C r FIEO FAILURE »*T S 
■ • rffcftN eSilAAleO r*ll'IRF AA 7 g 



2.CC 



2.25 



3. SC 



*♦.75 



b.C* 



U*eSR C t FC IMS CUT G* RANCE • 



PHASES 



I .00 



3.60 
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SPfcmum** esuhatcc failure rate 



case a 



5 ITERS 



PRASE 


l 


2 


3 


4 


5 


6 


iCUU FAllLRi RATS 


0. 7000 


0.7000 


0.70C0 


C. 7000 


C . 100 c 


0.7CCC 


FUMvEC 1ES1 T^E 


0.2322 


0.2322 


0.2222 


C.2322 


C.2322. 


0.2222 


fZZil cST>AT6 


6.9433 


6.2945 


1.5116 


1.1498 


1.7855 


0.9669 


ESI IRATE EffiCa <S 
FFRCE'TaCS Cf ACH.il 
f2:u?= SAT i 


835.47 


75 ?. 21 


115.55 


64.26 


155.12 


26.42 


♦ARflE S7£ CcVIATICN 


16.5964 


36.6678 


1.5368 


1.0363 


7.2352 


C.66C3 


CIRll AT I IS TEST T l>5 


I.C75 


2. 154 


3.221 


4.309 


5.285 


6.442 


Cl HI AT IVE FAllUSS 


0.6CC0 


1.44C0 


2.16CC 


2 .3500 


2.57CC 


4.t2CC 



l.:c 2.25 3.5C 4.75 t.C 



1.2C • . • 

• 

• 

* 

• 


• 




1.20 


• 

a 

• 

l.CC « 
• 
a 
« 
• 
a 




• 

• 

♦ 

• 

• 

• 

M 


1.00 


C.EC « 

a 

• 




m 

4 

* 


0.8C 


a 

• 

a a a 

• 
a 


• a a 


* 




C.6C • 
a 
a 
a 
* 




♦ 

* 

♦ 

« 

• 

e 


0 .6 ^ 


a 

a 

a 

c.*c • 

a 

a 

a 






'.<-0 


• 

a 

» 

• 

a 

C.2C • 

a 

a 

• 

« 


♦ » SPECIFIED FAILURE RATE 
. • R6AN 6S T I H*T£0 FAILURE RATE 


* 

♦ 

* 


' . : t 


a 

a 

a 

4 

c.c • 




* 

m 


c.o 


l.CC 2.25 

MRfE« CF fCIMS CUT OF fi ANC6 • 4 


3. iC 4.75 

PHASES 


6. CO 
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SPEC I F 1 EO/HEtN ISTIH*T€C PAILU8E AAIE 



CASE 8 



10* IT EPS 



FPAJE 


I 


2 


3 


6 


5 


t 


AC7UL ?UllU site 


C • 7000 


0.7000 


0.7CCC 


C. 7000 


C .7000 


0.72CC 


F L A ^ e C TEST TIPS 


C .2 322 


0.2322 


0.2222 


C.2322 


C.2322 


0.2222 


mc;h estimate 


1.9I0S 


1.1 1 C 3 


C.9457 


C.S227 


C.8611 


5. £247 


E 17 I* A T E AS . 

FEkCEPTACE CP ACKAL 
FA;t.L?c c« te 


17’. <38 


se.fcs 


35.67 


31.82 


23.0 1 


17.82 


S/PFS.E STC CSVlATlCN 


2.2C62 


o.secs 


0.6ilo 


C.<.2tte 


C .465 1 


0.3S2C 


UfvLATiVE TEST T If S 


2. us 


A • 2a2 


6.362 


3.501 


1C.645 


12.738 


C l ► L AT I\£ ri =S 


1.6200 


3 . 1 ICO 


4.77CC 


t. *300 


T.eico 


5.3SCC 



1.2 C 


l.CC 

• 

• 


2.23 




3.30 


4.75 


6. CO 


1.20 




* 

• 

4 

* 


• 












i.cc 


• 

« 

4 

• 

« 

• 

» 

• 

• 

• 

• 




• 




• 




1.00 


C.cC 


4 

4 

• 

• 












0.20 




4 

4 

♦ t 

• 

• 


• 


♦ 




♦ 4 


4 




C.AC 


• 

• 

4 

4 

» 

• 

• 












C.60 


C.AC 


* 

• 

• 

4 

4 

» 

4 

• 

41 












C.40 


C.JC 


« 

* 

4 

4 

• 

4 

• 

* 

• 

a 

4 






4 • 
• * 


SPECIFIED FAILURE RATE 
P£AN ESTIHATEO FAILURE R A T E 




:.-o 


c.c 


4 

• 

• 

• 

• 

l.CC 


2.25 




3.5C 


4.7* 


6. CO 


c.o 



M.f2EF CP FCIMS ClT OP RASCE • I 

PHASES 
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SPECIF IEC/MEAA E51IMATEC FAILURE RAT! 



CAS 3 6 



20 ite'S 



PI-AS? 


1 


2 


3 


4 


5 


6 


ACTUL FAIU.PE SATE 


0. 7C00 


0.7CCC 


0.70 GO 


C .7000 


C.7CCC 


0.7CCC 


FLANNcC TEST T I ► £ 


0.2222 


0.222? 


0.2322 


C .2322 


C.2222 


0.2:22 


►ccei estimate 


1 *15 7 4 


0.8650 


0.82*58 


0.7837 


C .7802 


0.7658 


ESTIMATE cOACG a ! 

FESCEATA^S CF actual 

F A 1 1 L c E 3 A I E 


71.06 


24.14 


18.54 


11.95 


11.46 


5.40 


SAMPLE STC CEWaMCn 


1.0731 


0.4662 


0.3554 


C.2971 


C.262C 


C .2 2C2 


CLMUATUE TEST TIME 


4.201 


8 . 5*51 


12.843 


17. 144 


21.424 


25.65C 


CUMULATIVE p 8 1 LLS 5 S 


2 .92<*G 


6.0CC3 


9.2100 


12.1900 


I5.27CC 


18.32CC 



3 .;c 



l.CC 



- SFECIMEO FAILURE PATE 
• MEAN ESTIMATEO FAILURE R AT g 



2.25 



l.’C 



1.00 



O.SO 



PMASES 
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SPfClHfC/PUK ESIlPATfC FAILURE RAU 



CASE * 



5 I TF M S 



PHif 


1 


2 


3 


4 


5 


6 


iCUfL FAIU.SF BATE 
PLAN.NEC TEST TIP? 


C.7C00 

0.2322 


0.05GG 

3.2504 


0.0500 

3.2504 


C.C5CC 

2.2504 


C.C5CC 

2.2504 


0.0 5 CO 
3.2504 


*:CEt ESTI-ATg 


3.0001 


0. 1346 


0.0813 


C.05o3 


C.C490 


0 .0 4 ? 4 


f«7!va7E E^BCB A$ 
PcRCEKTA^E C f ACTLAL 
Fi!ll«c B/T6 


228. 5S 


16S.2C 


62.64 


L3.65 


2.04 


2.25 


S.‘«fLE STC CEVTATICN 


3.3772 


Q.4S60 


0.0523 


C.05 J 3 


0.C358 


0.C2S7 


CtPUATlVS TEST TIPE 


I.C66 


16.C44 


30. 7ie 


45.80C 


6C.S58 


75.356 


CLPU.ATIVE rAlLUBES 


0.7100 


1.5100 


2.47CC 


2.1300 


2.8400 


4.64CC 



3.5C 4.75 



l.K 



l.CC 



♦ - specmec failure pate 

. • PEAK !$TlPi1!D FAlll'E BATE 



c.c 



M.P65F CP FCIM5 CLT 0 P RanCE * 



PHASES 



1.20 



;.co 



C * 8 C 



o.ec 



C.40 



c.?o 



0.0 
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SPECIHEO/MEAK ESTIMATED FAILURE RATE 



CASE 9 



10 ITERS 



PRASE 


1 


2 


3 


A 


5 


t 


ACTUAL FAILURE SATe 


0.7000 


0.0500 


0.0500 


C .0600 


C.C50C 


3 .0 ICC 


FLANNSC TEST TIMS 


0.232 c 


3.2504 


3.250A 


2.2504 


2.2504 


3. 2504 


KCEL ESTIMATE 


1.2220 


O.C512 


0 .0306 


0.0392 


C.C413 


0.C425 


ESTIMATE AJ 

FESCE' T ACE T ► ACTUAL 

fauu?e rate 


74 .57 


2. A3 


1 .22 


n .69 


*6.4 : 


15. C? 


SAMPLE STC DEVIATION 


1.0930 


0.0601 


0.1233 


0.0227 


C.C23C 


3.02*15 


clmllative test t i > e 


2.139 


32.160 


62.354 


52.021 


' 2 1 .3 29 


If* . 7 EF 


CLMUlATI'.E FAILLRES 


1.4T00 


2.3930 


4.360C 


5.9oOC 


7.65CC 


5.* SCO 



• SPEC It TEC FAILURE RATE 

• rear estimate: failure rate 



c.:e 



auree; cf pcims cut cr range - 



PHASES 



1.20 



\ .30 



c.sc 



0.60 



C.PO 



3.0 
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SFECIFI 'C/Pt'N ISIlPATEC f A lUUPfc MATE 



CASE 9 



l.ZC 



l.CC 



C. kC 



C.iC 



c.*c 



C.2C 



c.t 



20 ITEMS 



Pl-ASE 


i 


2 


3 


4 


5 


6 


ACTUAL FAILLBE RATE 


C.7CCC 


C.05CO 


0.0500 


C.053C 


c.csoo 


o .oecc 


FVANNEC TEST Tp.£ 


0.2322 


3.2504 


3.2504 


2.2504 


3.2504 


3.25C4 


*CC EL ESTIMATE 


1 .1359 


0. 0449 


0.0373 


C • 0392 


C.C375 


0.0268 


eST! w fi T E cPBCB AS 
PERCENTAGE CF aCTLal 
rA!lL?E BATE 


62.27 


1C. 11 


24.46 


21.63 


24.94 


22.44 


sample s:c ceviaticn 


1 .1273 


0.0223 


0.0163 


C.3211 


C .0 144 


3 .0 132 


CL*LL A TI V£ TEST TIPS 


4 . 30 a 


64.787 


124. 286 


164.253 


244.633 


204. sec 


cumulative failurfs 


2 .0 COO 


5. 3403 


8.56CC 


11.6400 


14. 52C2 


17.6SCC 



3.50 <..75 



* • SPEC If ICC fAlUUPg PAT| 

• • PEAK € ST 1*1 TEC FAILI<»6 PATE 



1.20 



1 .C 0 



C.AC 



C.fcO 



0 .1 0 



0.0 



PKASES 
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SPEC1ME0/ME4N ESTIMATE!) FA It UR E RATE 



CASE 10 



5 • l T EPS 



FI* A J £ 


1 


2 


3 


4 


5 


6 


ACTLAl FAittaE PATE 


C. 7 C 00 


0.7000 


0.7003 


C .0500 


C.C 500 


0 . 75 C 0 


®L AAN e C TEST TIP? 


C . 2 322 


0.2222 


0.2222 


2.2504 


3.2504 


3.2504 


MCCtL SST>ATe 


3 . 1*01 


1.9107 


1.4246 


C. 102 I 


e.caos 


0 • C 5 77 


EH!*!’* £F> RCP AS 

PERCEFTAG: CF ACTUAL 
friUFE RATE 


351 .** 


172.96 


107.82 


104.23 


6 C .92 


15.47 


S^PFLE STC CEWATICh 


4.1693 


1.8729 


1.6556 


C .0706 


C.C 783 


0 .C 27 O 


clpll/tive test tj-= 


1.076 


2.144 


3*226 


18. 175 


22.337 


47.633 


CLPUITIVE r A ILLS c S 


C.oCGO 


1 . 4 SC 0 


2.0600 


2.9500 


2.8900 


4 . 64 CG 



SPEC IMEC FI ILLPE FATE 

tiUPiltO FAItLAE FITE 



AtPf ?A CF FCIATS CUT 0* RANCE * 



PHASES 



l.’C 



1.00 



0.80 



3.60 



0.20 



O.'' 
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SPCClFIEO/HtAN ESTIMATED FAILURE RATI 



CAS? 10 



10 ITEM 



P ► A 5 £ 


1 


2 


3 


4 


5 


6 


rCTLAL rAlLLPE RATE 


0.7003 


0.7000 


0.7000 


C.0500 


C.C500 


O.05CC 


HAAAEC TIKE 


C .2 322 


0.2322 


0.2322 


2.2504 


3.2504 


3.2504 


MCCSl eST!«ATS 


17.6544 


1.1EE7 


0.93Ce 


C. 036 1 


C.C537 


0.C-.55 


E?1!MiTg £SQa p AS 
Pfi®C€R T AGE CP ACT CAL 
pa:ll?s rate 


2422 . C5 


6$. 81 


32.94 


72.14 


7.43 


8. SO 


S / ► f L € STC CEV1AT1CN 


**•«*•• 


1.02S4 


0.©2S6 


C.0461 


C.C234 


C.C186 


CtPlLATUE TEST Tl >z 


2.134 


4.277 


6.413 


26.130 


66.232 


96.210 


ClPClATlVt cAllCPES 


1.5200 


3.02C0 


4.52C 0 


6.1400 


7.58CO 


S.13C0 



i.;c 



l.CC 



C.fC 



c.<c 



c.*c 



C.JC 



c.c 



l.CC 



2.25 



3.50 



♦ • SPcCIMEC FAIcLRE P4T£ 

« • *E*A EMlPATEC FAILURE AATg 



l.CC 



2.25 



3 . SC 



f.C' - * 



M.MIR CA ACIMS CtT Of AANCE • 



PHASES 



l .?0 



1 .00 



0.30 



C.fC 



0.40 



c.?o 



c.c 
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SPPCIF1 EO/MEAN FJl'MATEO FAILURE RATE 



CASE 10 



20 ITEMS 



P»* A 5 £ 


1 


2 


3 


A 


5 


6 


AC TLA l FAlLLPr FATE 


0.7000 


0.7CC3 


0.7C03 


0.0500 


C.G5CC 


0.05C3 


PtJNRSC TEST T I ^ £ 


0.2322 


0.222? 


0.232? 


3.2504 


3.7504 


3.’5C4 


►'DEL ESTIMATE 


1.2568 


0.9132 


0.8192 


0.0769 


C.C5C3 


0.0423 


tST|M«->£ ErSCP A< 

FS^CE'TATE Cf iCTLAL 
fAllL^E OATL 




^i."o 


17. 03 


53.7/ 


C.66 


15.47 


SAMPLE S7C CEvUT IC.N 


1*1601 


0.5246 


0 .4 ICO 


C.0267 


C.C174 


0 .0129 


CLMLliTivE TEST TIME 


4.250 


8.535 


12.825 


72.919 


123.072 


153.287 


ClHLA’i‘,5 FAILURES 


3.1SCC 


6.31C0 


9.27C0 


12.0300 


15.C5CO 


ia.:tcc 



J.iC 



l.CC 



c.*c 



c.<c 



c.*c 



c. 



2C 



c.c 



• • SPEC IF ICC Fi ILLRE PAT£ 

. * ESTI PATEO FMIHE PATE 



l.OC 



2.25 



3.5C 



A. 75 



6.CC 



FtPCE F C P FCIMJ CLT OF R AN CE • 



PARSES 



1.30 



C.3C 



C. 2 C 



c.o 
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5P£C IM fC/'f 4.N ESflHATEC FAILURE RATI 



CASE U 



5 4 .*cK 



PfASE 


l 


2 


3 


9 


5 


6 


ACTCAl FMILRE RATE 


0.7C30 


0.2250 


0.3000 


0.5500 


C.6100 


0.05CQ 


PLANNEC TEST TIPE 


0.2322 


0. 7223 


0.5417 


C.2955 


C .2664 


3.25C4 


PC3EL ESTIMATE 


2.1855 


0.63C7 


0.4601 


C. 7153 


C.7336 


0.1368 


ESTIMATE EPeCR AS 
PERCENTAGE CF ACTIAL 
FAULFE SATE 


212.79 


180.33 


53.38 


o 

o 


2C.26 


173.5? 


SAPBLE $TC CEVIATJCN 


2.3553 


0.7266 


0.3505 


C.8522 


Q.649e 


0.C661 


CUUaTIVE test T I *» e 


1.C61 


4.234 


6.850 


8.1 79 


5.398 


24.211 


CLPUATUE FAILURES 


C. 6400 


1.6CC0 


2.3200 


2.2300 


4.C400 


4.82C0 



SFEClFlfC FMLUPE FATE 
*Uh ISTIPATEC FARUE PATE 



M.PJEF CF fC!M5 CLT OF AAHCE * 



PHASES 



1.20 



l .00 



c.so 



C.6C 



C.’O 



c.o 



65 



mClFltC/MJN i&IINATEC failure rate 



CASS u 



10 !T«*< 



FFA5E 


1 


2 


3 


* 


5 


6 


ACTUAL failure pate 


G.703Q 


0.2250 


0.3000 


0.5500 


C.610C 


C.OFCO 


Ft AAK C C TEST T! ► e 


0.2322 


0.7223 


0.5*17 


C.2S55 


C.266* 


3.250* 


KCEL ESTIMATE 


1.5355 


0.377* 


0. *103 


C. *61 * 


C.568C 


0.1256 


ESTIMATE £R«Cft AS 
FEPCEMACc OF ACTUAL 
failure pate 


119 .36 


67.73 


36.78 


16.11 


6.88 


151.23 


sarfle STC CEVIATICN 


1.8078 


0.3559 


0.5967 


C.351* 


C.3702 


0.0536 


CL*»LL AT I V E TEST TIPS 


2.152 


8.799 


13.780 


16. *39 


18.896 


*8.6*2 


cuaumg FAILURES 


1.3800 


2 • S*C0 


*.52C3 


6.1000 


7.9500 


9.*5C0 





l.OG 


2.75 


3.50 4.75 




4.CC 




;.;c 


• • 
* 

* 

« 

• 

* 

• 

* 




♦ • SRfClMfC FAILURE 


RATE 


♦ 

• 

a 

4 

U 

* 

% 


1.70 


l.CC 


« 

* 

* 

« 

« 

• 

• 




. • Pf A A ESTIPM6C FA] 


ILLRC RATE 


• 

* 

♦ 

4 

a 

• 

• 


1.00 


C.fC 


* 

« 

* 

* 

4 

• 

* 

• 

* 

• ♦ 

4 

• 








a 

• 

4 

• 

♦ 

• 

a 

4 

a 

a 

a 

• 


:.8Q 


C. AC 


• 

• 

• 

• 




* 






C.6G 




• 

• 

• 




♦ . 










* 

* 

• 




. 








c.*c 


* 

♦ 

« 

• 

4 


• 


• 




• 

► 

t 


C .40 




4 

* 

• 




♦ 




a 

a 

a 




C.2C 


• 

• 

« 

4 

4 

• 

• 

4 


♦ 






* 

a 

4 

a 

a 

a 


C.'O 




4 

4 








a 

a 




c.c 


4 

4 








a 

4 


c.c 



l.cc 2 . ii 3.5C *.75 6.C0 



FLReeF CF FCIM5 CUT OF RANCH • l 

RFASES 
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Sficif TEC/REIN €STI*ATEC FA ItURE RATE 



CASE 11 



20 ITEM 



PTA'g 


1 


2 


3 


4 


5 


6 


*CT L A 1 FAILURE RATE 


C.7000 


0.2250 


C.3000 


C. 5500 


C .6 100 


0.05CO 


HAM EC TEST TIRE 


0.2322 


0.7223 


0.5417 


C.2955 


C.2664 


3.2504 


R CC E l ESTIMATE 


1.2623 


0.2759 


0.2641 


C.3507 


C . 4363 


0.1140 


E ! T T" A T 5 ERROR AS 
FE-CEMACc CR ACTUAL 

faillh rate 


30.33 


22.61 


11 .96 


36.24 


23.47 


127.98 


SfiRFLE STC CeVIATKN 


1.1929 


0.1555 


0.1286 


C.1534 


C.1742 


0.C371 


CURLL AT I V£ TEST TIR; 


A. 305 


17.622 


27.723 


33.145 


38.013 


97.852 


CIMAATIVE FAtLUPES 


2.9SC0 


5. 9503 


8.8200 


11 .9700 


15.34C0 


18.34C0 



I. SC 



l.CC 



C.£C 



c.*c 



C.2C 



c.c 



! .03 



2.25 



6. CO 



♦ • SPfCIMEC ft ILUR6 PATE 

• • MAN ESTJRATEC FAIILRE RATE 



l.CC 



2.25 



* . 75 



6. CO 



M.RSER CF F01MS CUT OF RANCc - 



PHASES 



1.00 



0.0 



67 



FcClFZfcC/*'EAM ESTIMATEC FAILURE RATE 



CASE 12 



5 ;»€►: 



PI- A < E 


l 


2 


3 


4 


5 


6 


ACTUAL FAILURE RAT? 


C.7C00 


0.0500 


0.6000 


c.moo 


C .5000 


0.2000 


PLAFAEC TEST T!*E 


0.2322 


3.25C* 


C.2709 


1.6252 


C.32SO 


0.8126 


•CCEL ESTIMATE 


2.6735 


0.ICA2 


0.6812 


C. 18 09 


C. 2008 


0.2121 


estimate efpcp as 

ofR'c^ACE CF ACTUAL 
FaIllP? RATE 


281 .S3 


103.65 


13.5^ 


80.87 


35.85 


6.C4 


SAFCLE stc ceviaticn 


6.12*5 


0.18X3 


1.5503 


0.192t 


0.5044 


0.1926 


CLFLLATIVE test TJFE 


1.C7I 


15-556 


17.191 


24.740 


26.225 


30.C31 


CLALLA7IVE FAILURES 


C.6300 


1 .6600 


2.3600 


3.1000 


3.870C 


4.47C0 





l.CC 


2.5 5 


3.5C A. 75 


fr.CO 




1.2C 


• 

4 

• 

* 

4 

• 

• 




• • t»!C : F !EC rk 1LUPS PATE 


♦ 

• 


1.20 


l.CC 


* 

4 

« 

• 

4 

4 




. • *;A*. e *Tl*AT60 FAILURE RATE 


• 

• 

* 

ft 


1.00 


C.60 


• 

4 

4 

4 

4 

4 

4 

* 

4 

4 4 

4 
4 
4 






* 

• 

• 

♦ 

* 

* 

* 

• 

* 

• 

* 


0.30 


C.AC 


« 

• 

4 




♦ 


♦ 

• 


C.60 




4 

• 

4 

4 

• 




4 


* 

* 

* 




C.‘C 


4 

• 

4 

4 

• 

4 

* 

• 

4 

4 






% 

« 

M 




C.2C 


4 

4 

4 

• 

* 






m 

♦ ♦ 
* 


0.20 




4 

4 

• 

* 


# 


4 


• 

m 

• 






4 


4 








C.C 


4 

4 

l.CC 


2.25 


3.50 *.75 


• 

¥ 

6.00 


c.e 



M>eef c f fcims cut cf rance « i 

PHASES 



68 



«PfC!f 1EC/»EAR C S 7 1 HIT f C MllUMt RATE 



CASE 12 



io llgM 



puss 1 


2 


3 


4 


5 


6 


ACTtAl FAILURE RATE 0.7000 


O.OSCO 


0.6003 


C.IOOO 


C .5000 


0.2000 


FlANNEC TEST TP** 0.2322 


3.25C4 


0.2709 


1.6252 


C.3250 


0.8126 


KCcl S S 7 I V A T £ 4.7415 


0 .0632 


0.1653 


c.ioao 


C.I 53 6 


0.1602 


ESTATE ERRCR AS 577.36 


26.50 


72 .A 6 


8.01 


69.28 


15.52 


PERCENTAGE QF ACTUAL 












FilLLFc RATE 












SAPFlt S7C CEVIAT1CK 24.3199 


0.0610 


0.2669 


C .07 SO 


C.1175 


0.1070 


a«U/TIV5 TEST Ting 2.130 


32.160 


34.663 


49.818 


52.822 


6C.420 


CIM.LA 7 I \<E F AIlLRES 1.4300 


2. 9300 


4.4600 


5.8600 


7.3600 


8.7CC0 


l.CO 2.25 

* . 

• 


3.50 




4.75 




6 .CO 

♦ 

« 


4 

• 

4 

4 

4 


♦ 


• SPSCIPJeO FAILURE 


»AT5 




4 

4 

4 

. 

4 

4 

4 

4 

4 

4 




• MgAN 


ESTIMATED Failure RATE 


• 

ft 

♦ 

• 

ft 

• 

* 

• 

• 


4 

4 

4 

4 

4 

4 

4 

4 

4 ♦ 

4 

4 










% 

ft 

♦ 

ft 

• 

• 

m 


4 

4 

« 

4 

4 


♦ 








+ 

ft 

ft 


• 

• 

• 

4 

4 

4 

4 

4 

4 

4 








♦ 


m 

• 

¥ 

ft 

ft 


4 

4 

4 

• 

4 

4 

4 

♦ 










ft 

ft 

% 

ft 

ft 

♦ ♦ 
ft 


4 

4 


• 






* 


ft 


4 

4 




♦ 






ft 

ft 

ft 


4 4 










ft 


4 

♦ 










♦ 


l.CO 2.25 


3.50 




4.75 




t.CO 



l .?0 



MKegP Of POINTS CUT CP RANGE • 1 



69 



KJfUe/* c *K cSTl-ATEC FAILURE RATI 



CASS 12 



20 !T5**< 



pfaSE 


l 


2 


3 


4 


5 


6 


ACTlU F<lu.ae PATE 


0.7C00 


o.osco 


0.6200 


c.iocc 


C.5C0S 


0.2000 


CUNNEC TEST TIKE 


0.2222 


3.2204 


0.2709 


1.6252 


C .32 50 


0.8126 


KCC6L ESTIMATE 


1.3 544 


0.0467 


0.0941 


0.0913 


0.1258 


0.1419 


e ST !* A T E EflPCF A $ 
PERCENTAGE CP ACTUAL 
PAIlUPf SATE 


S3. <.9 


6.63 


89.31 


8.74 


74.33 


29. C3 


SAKPU ST C CEVUTICN 


l .5 e 8 a 


0.02*6 


0.0513 


C.0426 


0.C535 


0.C61C 


CUMULATIVE TEST TIK£ 


4. 248 


64. £2* 


69.629 


99.072 


1C5.67 2 


12C.C36 


CLMULATIVE FAILURES 


3.27CC 


6.1100 


9.0400 


12.1300 


15.0400 


18.07C0 



1.2C 



C *IC 



• • SPgCIFIEC FAlUPi Oi-e 

• • *E AN ESTHATCO PAIU'OC «*<•• 



M,M«6P CF PCIMS CUT CF PflNCc • 



PHASES 



1.00 



0.90 



O.eO 



0.20 



0.0 



70 



case n 



5 IT EPS 



PM<E 


1 


2 


3 


* 


5 


6 


7 


fl 


AC-LU FAILURE PATE 


0. 7300 


0.*3C0 


0.3000 


C.2250 


C .2000 


0.225C 


o.3o:o 


o.*'' :c 


PlANAEC 1 E ! T T1»E 


0.2322 


0.3612 


0.5*17 


C.7223 


c.ei26 


0.7222 


0.3*17 


c.*:f3 


PCCEL ESTIMATE 


2.1613 


1.2515 


0.9266 


0. *025 


C .2071 


0.2629 


0.2761 


C.27e9 


e<T!*ATE E^aca a < 
PcKCEFTaCE CF ACTUAL 
failure ?a:s 


2C5.36 


187.10 


203. ea 


78.89 


33.53 


U .E3 


7.5P 


3C.->F 


SA>KE etc csvuticn 


1.7129 


1 .2175 


2.3761 


0.3381 


C • , 77 7 


0 .' 6 25 


3.1 £23 


3.1635 


CLPUA^IVE TEST T 1 PE 


I.C3* 


2.7*' 


5.213 


a.52t 


1 ?. 28 a 


13.627 


IE. 1 *6 


27.C56 


CLPLUTJVE FAILURES 


C.5500 


1 .i3C0 


2.2100 


3.0 500 


3.7900 


* • ?0C0 


5 .26 CC 


5.67CC 



PI-AJE 


9 


1C 


11 


12 


13 


1* 


15 


16 


ACTUAL FAILLRc PATE 


0.*750 


0.53CO 


0.6100 


0.6250 


C .6 100 


0.5500 


0.3CCO 


7 . 3 * 3 : 


PLA.NNrC TEST TIP E 


C.3*21 


0.2555 


0.266* 


C.250C 


C.2o6* 


0.2533 


C .5* ! 7 


3.?27* 


“CC :L iSTI--Ts 


0.2563 


0.32E7 


0.3631 


C .*2*2 


C .*53* 


0 • *685 


0.*’67 


3. 27 7 6 


S‘TI. v AT« as 
PEACEFTACE C? ACTLAL 
FAILURE RATE 


37.o2 


38. *2 


37. 2C 


32.12 


2*. 35 


1A.75 


*5.57 


3*5.21 


SAPFuE STC CeVlATICN 


c.iao3 


0.2C2* 


0.2230 


C.2*58 


C.316C 


0.22*2 


0.21 IE 


C.C532 


CLPLLATIWS TEST TIP? 


21.665 


23.316 


2*. 225 


25. *23 


26.636 


27.556 


3C.517 


*3.573 


CLPLLAUVc failures 


6. *700 


7.3CC0 


3.1*00 


E. 9600 


9. 7800 


10.6100 


1 1. 3 1 C C 


12.1C7C 



l.CC *.15 

U*eEfi CF FCIMS CUT CF RANCS 



SPEC ! FI EC FAILURE RAT? 

FEAN E ST IP A T E0 FAfL'JRF RA T £ 



8.3C 
®HAS ES 



12.25 



U2C 



71 



CASE 13 



10 ITEMS 



PH!( 


1 


2 


3 


4 


5 


6 


7 


8 


ACTUAL Filn.CE RA7P 


0.7000 


0. 4500 


0.3000 


C.2250 


C.2J00 


0.2200 


0.3000 


0. 4CCC 


P L A M F C 7c *1 TIKE 


C.2322 


0.3412 


0.5417 


C.7223 


C.8106 


0.7222 


0.5417 


C.4C63 


►CCiL =S T IviTC 


2.0712 


0.3C55 


0.4461 


C. 301 1 


C.2486 


0.2260 


0.2335 


0.24*2 


EST^A^E c= a, :c AS 
PE*CEP T ACE CF ACTUAL 
F A I tU 6 s PATE 


1S5. €9 


79. CO 


4a. 7i 


33.84 


24.39 


0.45 


22.15 


38.95 


SAMPLE STC CEVUTICV 


I. -201 


0.9641 


0.3452 


C • 153d 


C.1C8S 


0.C966 


0.1015 


C.C942 


CUMULATIVE TEST TIM? 


2.114 


5.466 


10.457 


17.116 


24.621 


37.244 


34.371 


4C. 172 


CUMULATIVE FAILURES 


1 . 5 dCO 


3.0*CO 


4.6CO0 


4. 180* 


7.7‘OC 


9. 1100 


10.4000 


U.79CC 



PFAS5 


9 


1C 


11 


12 


13 


14 


15 


le 


ACTUit r A lU U Q 6 PATE 


0.475C 


0. 5 SCO 


C.6100 


C .62 5 0 


C.6100 


0.55C0 


0.20CC 


C.C5CC 


PLAANEC 7 c S 7 Ti ^ E 


0.3421 


0.2S55 


C.2664 


C. 2600 


C.2664 


0.2955 


0.5417 


2. ■’504 


mCCEL ESTIMATE 


C.2631 


0.ZE33 


0.3187 


C.3502 


C • 2770 


0.25E5 


0.3*86 


0. 1 99 ■* 


c<TI MAT? :3 = CP t « 

CcPCE»>TaCE c? actual 

FAILURE * A T g 


44.61 


48.49 


47.75 


43.97 


28. 2C 


27.55 


29.52 


29c. 61 


SAMPLE STC CcVliTICN 


0.1144 


0.1092 


0.1 199 


C.1297 


C.1384 


C . 1498 


0.1446 


o.f see 


CUMULATIVE Tec) T !Mf 


43.261 


46. 123 


48.581 


50.967 


52.426 


56.146 


4 I.C66 


91.349 


CUMULATIVE FAILURES 


13.0 500 


14.3ECC 


16.0100 


17.6000 


IS.14CC 


2C.63C0 


22.2300 


23.52:c 





















1.2C » . 

• 

• 

• 

* 

• 

• 

• 

• 










4 * 


SPEC IP 1EC FAILURE PATE 






l.CC • 

4 

• 

4 

• 














RATE 




• 

« 

* 

C.fC ♦ 

• 

• 


. 
















• 

• ♦ 
• 

• 

4 

« 












♦ 4 4 






C.6C ■* 

• 

4 

4 












♦ 


4 




• 

• 

« 












4 






* 

• 


♦ 


. 














C.4C « 
* 










♦ 


m 


• 


. 


• 

* 












* 






• 

• 




« 






♦ 


• 




4 


• 

• 












• 






• 






# 












• 






« 


♦ 










C.2C ♦ 
• 
• 






♦ 












• 

• 

• 

• 

• 
















4 


« 

c.c ♦ 


















1.00 






4.75 




8.50 


12.25 




16.00 


► up* e f ■ cp 


FCIMS 


CUT 


C? RANGE * 


1 


phases 









l.; >o 



i 






72 



CASS 13 



20 1T£m< 



PMAjf 


1 


2 


3 


4 


5 


6 


7 




s 


ACTl.il PilUPE «AT£ 


0.7CCC 


0.45C3 


0.3000 


C .2250 


C. 2000 


0.225C 


C.30J0 


7.400* 


PlA^EC TEST Tl*E 


0.2322 


0.3612 


0.5417 


0.7223 


C •£! 2 6 


0.7222 


C .541 7 


0 . 4Ce‘* 


*CCEl ESTIMATE 


l.oaiA 


0.5749 


0.3574 


C.Z743 


C • 2243 


0.2144 


C .2286 


C.2*0« 


?«Tl*:7= E?ac<a A< 
Pe?CSNT.*rj :f iCTtst 
F4tu?£ 3iT = 


54. <.8 


27.75 


19.15 


21.93 


12.13 


4.70 


23.75 


37.26 


SlPFlS STC C2VIATICN 


0.3251 


0.35C7 


0.1542 


C.1061 


C.C731 


0.C767 


0.0 P.c 


3 


r.r«;c 


Ct*UiT!V? T£ST T>5 


4. 23 5 


10.555 


21 . 0 x 0 


34.271 


45.286 


62.670- 


72.571 


H7.07 7 


Ct,PUA T lVE FAIU.P6S 


3.0 100 


5.45CL 


a. a t uo 


J 2 .U 20 Q 


15.CIC0 


Id.OCCO 


21.I7CC 


24.220C 


PvAS* 


9 


1C 


ll 


12 


13 


14 


15 




T ( 


A'TUl Sil’.w'S PATE 


C.475C 


0.5 SCO 


0.6100 


C.625C 


C • 6 1 0 0 


C.I5C0 


C.3CC0 


O.C‘30 


UA^EC TEST T 1 ► £ 


0.3421 


0.2555 


0.2oc4 


C.2oOC 


C.2o64 


0.2555 


0.5417 


3.2504 


'CCEl ESTl^i’E 


C.2 736 


0.2935 


0.3251 


C • 3494 


C.3697 


0.2653 


0.3794 


0. 2C t 4 


=!T!m/T 5 5?»CS 4S 

9£-Ce*Ti0c Cf ACUit 
FAIUSE ?iT£ 


42.41 


45.72 


46.71 


44. 1C 


35.39 


29.22 


26.48 


3C2.73 


Si.»Ft.E STC CEvIiTICN 


0.0907 


0.0355 


0.0677 


C * 092 1 


C .0906 


0.C674 


0.081 


2 


0.C387 


Ctf-UiTIVc 7 : 5T i:>: 


24.220 


91.754 


96.751 


IC1.574 


1C6.504 


111 .5-7 


121.855 


7 3 ? . 7 20 


clkutive FAiiuaes 


27.1300 


30 .OECO 


33.060C 


25.9700 


•E.E1CC 


41.5CC0 


45.12C 


0 


47.55CC 


1.00 


4.75 




a.?c 




12-55 




16. c: 






i.;e ♦ 
« 
« 
• 
• 


















..’O 


4 

• 

* 

* 






« • 


SPEC If HC 


fillUPE P4TE 








1.00 


l.CC « 
• 










•TEO f • tLL®£ 


RITE 







C.fC 



r c.ac 



73 



CASE 14 



3 ITE^S 



pn<f 


l 


2 


3 


4 


5 


6 


7 


8 


ACUU FAILURE RATE 


C.4CC0 


0.5 COO 


0.6000 


C.7090 


C.6C00 


O.ffCC 


C.4CCC 


n.?oio 


PIAMWEC TEST T IF» E 


0.4043 


0.3250 


0.2709 


C.2322 


C.2705 


C.32S0 


0.4063 


C. 541 7 


^rect estimate 


1.2017 


1.0294 


0.9462 


C. 943 3 


C.S370 


0.7277 


0.6429 


R * ? 7 2 


2 S T I w A T ; ;-SC3 AS 

® 63 C cMAG f C f ACRAL 
FAIU5? PATE 


200 .44 


105.33 


57.71 


34.33 


35.50 


4S.54 


6C.72 


75.05 


SAMPLE STC CeVUTlCN 


0.8653 


1.0244 


0.9423 


C. 691 5 


C.6107 


0.4519 


0.3950 


3.:?7 7 


CL*U*T!V* T S ST TIFe 


1.501 


3 • 4 IS 


4.675 


5.754 


7.016 


E.?22 


IC.V? 


7 2.875 


Cu*U*TlVg FJiltSES 


C.6330 


1 *#«cc 


c.oocc 


2.3200 


3.540C 


4.2JC0 


5.*" CO 


5.ECC0 




















PK5S 


5 


1C 


11 


12 


13 


14 


15 


16 


/ ORAL fitLURc RATE 


C.3CCC 


0.3CC0 


0.3000 


C.3COO 


C .3000 


1 

1 

o j 

• i 

i*i i 

O 1 

O 1 

O 1 

1 


C.3CCC 


C.2COO 


p ia ►R5C t= st me 


C .541 7 


0.5417 


0.5417 


0.5417 


C .541 7 


0.5417 


0.54L7 


C.5417 


KOEl ESTIMATE 


C.4-.57 


0.4C34 


0.3545 


C. 375 1 


C.3S12 


C.2365 


0 .33 12 


0.3157 


ESTTPJTc ErFCR AS 
PeSCSrTACE :p actual 
FA iuce s;tc 


43.56 


34.47 


31 .52 


25.0? 


11. Ce 


1 2.3C 


1C.4C 


6.57 


SAPPVE STC ceviaticn 


0.2353 


0.2C51 


0*1 556 


C.1731 


0.1414 


0.12C4 


0.1289 


0.1188 


ClRLl.'Tne TcST T I v S 


15. 41 £ 


17.519 


20.576 


2?. 857 


25.381 


27.885 


3C.354 


32.511 


CCRLCATlve FARLRfS 


C.440C 


7.1 ICO 


8.05CC 


8 .0 IOC 


e.4cCC 


IC.14CC 


10. 5 ICC 


11.570C 


L.CC 


4*75 




a.;c 




12.25 




lt.CC 





i.<c 



- SP6C1MEC FAJUPE PATE 
• •FAN ESU^ilEO FAIU*E PATE 



* ♦ • ♦ ♦ 



l.CC 4.15 

M.>2CF C f ACIM5 CUT CF RANCE • 



8. SC 
Pl-ASES 



74 



CASE 14 



10 ITERS 



RFA'f 


l 


2 


3 


4 


5 


6 


7 


8 


/CTLAt. FAlU.ee «AT6 


C. 4030 


0.5CCC 


3.6003 


C.7000 


C .6000 


0.5CC0 


C.4CCC 


. ? ! 9 C 


PLAKNEC TE 57 T 1 4* £ 


3.4063 


0.3750 


0.2705 


C.2322 


C .3709 


0.22K 


C.4C63 


C. *41 7 


KCK ESTIMATE 


1.0:49 


0.5224 


0.7954 


0.8310 


C.71CC 


0.6545 


0.5741 


C.4E04 


E*Tl*ATs S^acs AS 
F:»CE>T*Of Cf ACTLA’w 
F A tit eg -ATS 


l5o.23 


66.57 


32 .57 


10.71 


10.33 


2 C .5 1 


43. *2 


6C.1* 


SAFFLF STC CEVUTICN 


1.1811 


0.8713 


0.4451 


C.4529 


C.3406 


0.3173 


O.?77o 


rt .:c47 


Ct^LtATltc TEST TI*= 


2. 748 


6.722 


9.225 


11.362 


12.9C7 


16.516 


2C.cE2 


25.665 


clrll.’t:*.: fjilu^cs 


1.550C 


* ^ * A 


4.^60^ 


6.35AO 


’’.5400 


a.of cc 


1C.4CC0 


11.52JC 



Pr A 5? 


9 


10 


1! 


12 


12 


; 4 


l 5 


’ 6 


ACTUAL fAlU = 6 SA’E 


C.3C00 


0.2CC0 


0.3 COC 


3.3000 


C.3CCC 


0.-CC3 


C.2CC3 


C.3C9C 


FLA6NEC TEST TIRE 


0.5417 


0.5417 


0.5417 


0.5417 


C .54 17 


0.5417 


3.5417 


0. ‘417 


*Cu ct ESTl^ATC 


0.4192 


0.3746 


0.3629 


C.3511 


C.3335 


. C.2275 


3.3216 


0.217? 


e<T!»ATe SS9CR AS 
e?*Cfcr'"AGE Cf ACTLAL 
FA I Lte£ SATE 


39.74 


24.67 


20.56 


17.03 


*1.17 


4.16 


7.E5 


5.92 


sample <t: CfVUTICN 


0.1591 


0.1346 


0.1224 


C • 1 343 


C.C947 


0.CE57 


3.CA48 


0.C8* 9 


CU»tLAT!VE TEST T>E 


30.731 


35.753 


40.712 


45.666 


5C.70C 


55.666 


6C.67e 


65.6*2 


ClFUATtvc FAIU.SES 


12 .3 SCO 


14.6700 


16.3000 


17.5C3C 


15.210C 


2C.51CC 


22 .45 CO 


-2.5630 



















i.:c 


4 

• 

• 

• 

• 














I.CC 


• 

« 

4 

« 










• • SHC IF IE C MIllftE FATf 




• 

• 

• 

• 

* 

• 

• 

• 










. • >€A* EST1PATE0 FllLUE RATE 








c.?c 


4 

« 

* 

• 

• 
















■ 

4 

• 

4 




♦ 


• 








C.eC 


i 

• 

• 

* 

« 

• 

• * 
« 


* 


♦ 


♦ 


* 








• 

• 










. 




C.*C 


♦ ♦ 








♦ 








4 










• 






4 










. 


, * 




* 

• 

• 










♦ ♦ * ♦ ♦ ♦ ♦ 


♦ ♦ 


C.2C 


* 

« 

• 

• 

« 

• 

* 














c.c 


l.CC 




4.75 






8.50 12.25 


16.0*» 



PHASES 



.*0 



3 • SC 



3.6 0 



0.40 



C .23 



0.0 



75 



$FEC IFHC/REAN IS1IHATIC FAILURE RATE 



CASE 14 



20 ITERS 



FRA <E 


I 


2 


3 


A 


5 


6 




? 


8 


ACTL/l FAILURE RATE 


C.4CCC 0.5CCC 


O.aCOQ 


C. 7000 


C.600Q 


0.5CCC 


C.4CCQ 


C.210C 


PlARMC TEST TIRE 


0.*C63 


0.3250 


0.2709 


0.2322 


C.77C9 


0.3<5C 


0 .4063 


0.5417 


RCCEL ESTIMATE 


0.6868 


0.6447 


0.6320 


C.67J 1 


0.6484 


0.6114 


0.5569 


C.4782 


SST’-Mc SS»C3 A ? 
PERCe>7jr£ CF ACTUAL 
F/IUS? 0 • T 5 


71.69 


28.93 


5.49 


4.13 


8.06 


22.29 


29.23 


55.29 


SiRFL: S7C OSWATJCN 


0.5293 


0.4113 


0.2714 


C.2612 


C.251C 


0.1362 


C. 16> 


«1 


0.125E 


clrllat:ve test tir? 


7.471 


13.447 


13.470 


22.792 


27.821 


3 2 . £ 14 


41.254 


51.174 


CLRLLAUvE FAILURE! 


3.1200 


6.2 ICC 


9.0700 


11.3200 


14.53QC 


17. 6 4 CO 


2C.62CC 


24.1CCC 


PRASE 


9 


10 


11 


12 


13 


l 4 


15 


' 6 


ACTUAL FAILURE RATE 


C.3CCC 


0.3C03 


0.300C 


C.30C0 


C.70CO 


C.2CCC 


C.20C0 


C.7C7C 


FIARF6C TEST TIrS 


3.5417 


0.5417 


0.5417 


C.5417 


C.5417 


0.5417 


a. 54i7 


C.5*17 


RCCEL ESTIRAT5 


3.4262 


0.3918 


0.37C5 


C.3522 


C.3414 


0.3212 


C.2224 


C. 2UC 


essCB AS 

P ER C e R T AC £ C F ACTUAL 
FAILLES FAT£ 


42. C8 


30.61 


23.50 


17. -41 


13.81 


10.29 


7.4£ 


5.3? 


sarple stc cevuticn 


0.1C45 


0.0925 


0.0 £**9 


C.C719 


C.<*c36 


0.C642 


0.0677 


0.C65’ 


CLRLLATIVS TEST TIRE 


61.12C 


71. ICS 


31.071 


91.C8C 


!C 1.031 


11C .572 


! 2C.975 


’ 30.939 


CLRLLAT I Ve FAILURES 


27.1500 


30.1500 


33.24CC 


26.1800 


25.27QC 


42.2CCG 


45.I7C0 


4F.C5CC 


I. CO 


4.75 




8.50 




12.25 




16. C 






I. SC « 
* 
* 
• 
• 


















i ♦ c 


* 

« 

l.CC * 
• 
• 
* 






♦ 


• SFcCIMEC 


FAILURE 


PATE 






I. 00 



76 



CASE 15 



5 :tc;s 



PH A S f 


l 


2 


3 


4 


5 


6 


7 


8 


ACTUAL PAltURE PATE 


0.T000 


0.3000 


0.0 500 


C. 5000 


0.2000 


C.1CC0 


0.4C00 


0. 2000 


PIAAKEC TEST TIME 


0.2322 


0.5417 


3.2504 


C.3250 


C.S126 


1.6252 


0.4C63 


0.5417 


PCCEl ESTIMATE 


A3 .2422 


0.6972 


0.1078 


C.3765 


C .2358 


0.1635 


0.191C 


0.2181 


f ST t* AT* fpaca AS 
PEPCE^AGE CP ACTUAL 
PAILLPE PATE 


607T .45 


132. 4C 


115.52 


24.71 


42.89 


63.54 


•2.26 


27.31 


SAMPLE STC CEVUTICN 




0.6 149 


0.11C8 


C.T281 


C.2783 


0.1745 


0 . I T 73 


0.2238 


CLMLLA7IVS TEST TIME 


I.C74 


3.573 


13.481 


19.990 


23.722 


31 .225 


33.112 


35.575 


CLPLLATIVE FAILURE! 


0.7500 


1.5200 


2. 2500 


2.9500 


3.7600 


4. 5200 


5.1400 


5.93C0 


PHASE 


9 


10 


11 


12 


13 


14 


If 


16 


ACTLAl FAILU'PE RATE 


C.2C00 


0.1500 


0.3000 


C .3000 


C.2000 


0. 1C00 


O.ICCC 


O.ICCC 


PLANAEC TEST TIKE 


0.8 126 


1.CE25 


0.5417 


0.5417 


C .E 126 


1.6252 


1.6252 


1.6252 


*CC?L ESTIMATE 


0.2127 


0.2C11 


0.2208 


C.2304 


0.2295 * 


0.1959 


0 .1696 


0.1518 


ESTIMATE EPPCP as 
® EPCEf'TAG E CP actual 
FAILURE SATE 


6.35 


34.08 


26.39 


23.19 


14.76 


55. E8 


68. f 9 


51.6! 


SAP FL E STC DEVIATION 


0.1944 


0.15E7 


0.1T10 


C.1586 


0.1455 


0.1124 


C.C865 


C.C7T7 


CLHULATIVE TEST TIME 


39.351 


44.283 


46. 78a 


<9.254 


53.005 


60.484 


6E.C97 


75.T29 


CUMULATIVE FAILURES 


6.6500 


7.5000 


S. 3100 


9.1700 


9.9C0C 


10.71C0 


11.35CO 


11.9500 


l.CC 


4.15 




3. SC 




12.25 




lt.CC 





l.JC 



1.20 



Z c.*c 



♦ • :pEC|F!£C F*!iu«€ «ATS 
, • M£AN 6£TI“iTS0 PA!lll»5 FATE 



♦ ♦ 



1.00 



c.c 

KM8EF CP PCIMS CUT OP BANCE • 1 



j.s: 

PHASES 



77 



CASE 15 



10 ITbNS 



PHASE 


l 


2 


3 


* 


5 


6 


7 


8 


ACKAl FAILURE RATE 


0.7COC 


0.3000 


0.0500 


0.5000 


C. 2000 


0.10C0 


C .*000 


0.3000 


plaknec test TIME 


0.2322 


0.5*17 


3.250* 


0.3*>50 


C.6124 


1.4222 


C.*C63 


0. !*l 7 


MCCEl ESTI^ATg 


1 .661 A 


0.*9*1 


0.0709 


0.1567 


c.i**e 


0.1105 


0.13*5 


0.15*1 


estimate saaca as 

cgPfcKTiCE C f ACTUAL 
fMU?E SATE 


137.3* 


6*. 68 


57.06 


68.67 


27.61 


IC.*7 


45.36 


*e.65 


SAMPLE ST C CEVlATlCS 


1.6247 


0.5C2* 


0.1076 


C .3366 


C.156* 


0.C636 


0 .0857 


0 .0777 


clmllative TEST T I »*e 


2. 10* 


7.CE3 


37.101 


*0.105 


* 7 .6 C6 


62.575 


64.30* 


71.262 


CUMULATIVE FAILURES 


1.770C 


3. 3 son 


*•8900 


4.3500 


7.9200 


9.3EC0 


1C .9000 


12.5500 



PHASE 


9 


10 


11 


12 


13 


1* 


15 


16 


ACTLAl FAILURE SATE 


c .2000 


0.1 SCO 


0.3 COC 


0.3000 


C.2C0C 


C.ICCO 


O.IOCC 


O.ICOO 


PUAFNSC TEST TIME 


0.0126 


1.C035 


0.5*17 


C. 5*1 7 


C.0126 


1 .4252 


1.6252 


1.4252 


HCOEU ESTIf-ATg 


0.1400 


0.1580 


0.17*2 


C.1038 


C *1828 


0.1622 


0.1*59 


0.1*11 


estimate Esaca AS 
PERCENTAGE cf actual 

FAILURE SATE 


19.90 


5.21 


*1.5* 


38.7* 


8.60 


42.15 


*5.35 


*1.12 


sample STC CcVlATICN 


0.0e93 


0.0838 


0.0939 


C.C92C 


O.C822 


0.C447 


O.C5*7 


0.0570 


CUMULATIVE TEST TIME 


7 E. 700 


80.725 


53.707 


50.702 


1C4.2* 8 


121. 2C5 


134.257 


151.192 



ClMLUATIVE FAILURES 13.9900 13.5700 17.1800 IE.60CC IC.UOO 21.4*C0 23.29CC 2*.F70C 







I.CC 






*.75 




8.30 12.25 




u. c: 






1.2C 


A . 
• 

• 

• 

• 
















l.’O 




I.CC 


4 

• 

• 

* 

4 

• 

• 

• 










♦ • SFECIFIEO FAILURE RATS 






1.00 


•1 

e ' 




• 

4 

• 

4 

• 










• • MEAN ESTIMATEO FAILURE 


RATE 






Ul 

3 


C.EC 


4 

4 

4 
















C.30 


u 

M» 




• 

• * 
. 

4 


















«* 




4 

4 


















- 


C.4C 


4 
















C.oO 


w» 

Mi 




* 

4 


















r 

•X 




• 

4 


. 




♦ 












a. 

V 

w 


c.*c 


• 

• 

• 

4 

• 

4 

4 

4 










• 






0.40 






* 

• 

* 


♦ 








♦ ♦ ♦ 










C.iC 


• 

4 

♦ 

* 

• 

« 






♦ 




♦ 

. . ♦ 


♦ 




C.’O 






4 








♦ 




♦ 


♦ 4 








• 

* 

4 




♦ 
















c.c 


4 

4 

1.00 






4.0 




8. SO 12.25 




16.C0 


0.0 




FLM6SF CF 


f 01 NTS 


CUT 


OF RANCE * 


I 


PHASES 









78 



CASE 13 



20 : »c> $ 



PMSE 


1 


2 


3 


4 


5 


6 


7 


8 


ACTUAL FAILIFE RATE 


0.7C00 


0.3CC0 


0.0500 


0.5000 


C.2CCC 


0. 1C00 


0.4CCC 


0.3CC0 


PLAPNEC TEST T I PE 


0.2322 


0. 5 A 17 


3.25C4 


C.3250 


C .8 126 


1.6252 


0.4C62 


0.5A17 


PCCEL ESTIMATE 


1. 1 £20 


0.3503 


0.0600 


C. 0928 


C .1 123 


0.1C35 


0.13C8 


0. i 5 00 


ESTIMATE ESFCR AS 
PER CEP t aC E CF ACTUAL 
FAILURE »ATE 


68.90 


It. 77 


19.92 


81. <*5 


42.85 


?.48 


67.20 


5C.C’ 


sample stc ceviaticn 


1.3276 


0.1967 


0.0259 


C.040J 


0.0442 


0.C357 


0.CA53 


0.C515 


CLPLLATIVE TEST TIPS 


A. 272 


14.288 


74.066 


00.098 


55.C34 


124.511 


122.246 


142.278 


CUMULATIVE FAILURES 


2.9900 


5 • 0 SCO 


9.0000 


11.7600 


1 a . 0 80 0 


le.oscc 


21.32C0 


24.A50C 


PpaSE 


9 


10 


11 


12 


13 


14 


i; 


16 


ACTUAL FAILURE RATE 


0.2000 


0. 12C0 


0.3000 


C.3000 


C.2000 


0.1000 


o.icco 


o.iccc 


FLA^EC TEST TIPS 


0.8126 


I.C825 


0.5417 


C .54 17 


C.E126 


1.6252 


1.6752 


1.6752 


PCOEL cSTlPATS 


0.1560 


0.1532 


0.1650 


C.1800 


C.1817 


0.16U 


0.1475 


0.2378 


ESTIMATE ERRCR as 
cepcep*ac E CF ACTUAL 
FAlUFc " A T^c 


22.01 


2.10 


4U.73 


40.01 


5.15 


62.12 


47. E5 


37.75 


sahfle stc cev:atic.n 


C.0518 


0.0465 


0.0406 


C.0403 


0.0456 


0.C410 


0.0322 


C.C201 


CUPLUITIVE TEST tips 


157.243 


177.242 


107.247 


157.196 


212.194 


242.173 


272.250 


3C2.3C6 


CLPLLATIVE failures 


27.4C0C 


30.4300 


33.4100 


26.6600 


25.610C 


42.66C0 


45.45CQ 


48. A 20C 


l.CC 


A. 15 




8.5C 




12.25 




it.:: 





l.CC 



r c.+c 



SPECIFIED FAILURE BATE 
P£AN £S r I N A T£Q FAILURE RATE 



c.c 



a. sc 

PHASES 



79 



CASE 16 



5 r?E-« 



PH !€ 



ACTUAL FAILURE rate 


0.4000 


0.3500 


0.3000 


C.2500 


C.C50C 


0.C5C0 


0.05*0 


C.6CCC 


PlARSfC TEST T 1 P£ 


0.4062 


0.4643 


0.5417 


C* 6501 


2.2504 


3. 2504 


3.25C4 


0.2709 


pco:l estimate 


2.2716 


2.3319 


0.5924 


0.4192 


C.1C90 


0.0749 


0 .05 96 


0.0749 


ESTIMATE ERROR A £ 

percentage QF actual 

FAULTS 3ATc 


467.91 


566.25 


97.46 


67.66 


118.06 


45.76 


19.25 


87.52 


SAMPLE STC CEVIATICN 


4.7638 


12.3516 


0.5611 


0.2692 


C.C685 


0.C45E 


0 .03 71 


C.C4CG 


clklljtive test time 


1.878 


3.569 


6.457 


9.450 


24.581 


35.528 


54.650 


55.895 


clhllative failures 


C.63C0 


1 .6700 


2.3800 


3.1900 


3.9200 


4.65CC 


5.43C0 


6.1700 


?FA<5 


9 


1C 


U 


12 


13 


14 


15 


16 


ACTLAL failure rate 


C.6C0C 


0.6CC0 


0.5500 


C.4000 


C.25CO 


0.1CC0 


0.0500 


0. 0500 


PLARKEC test TIME 


C .2 709 


0.27C9 


0.2955 


C.4063 


C. 6501 


1.6252 


3.2504 


3.2534 


mCCEL ESTIMATE 


C.0507 


0.1U3 


0.1335 


C. I486 


C.1601 * 


0.1440 


3.13«7 


3.C5I 0 


ESTIMATE EPRCR a; 
PERCEMaCc CF ACTLAL 
F A I lL b E * A T E 


84.89 


80.23 


75 .65 


62 .66 


35.97 


42.55 


115.38 


31.95 


SAMPLE STC CEVIATICN 


0.0534 


Q « 0828 


0.0629 


C.0892 


C.C594 


0.C792 


0.0512 


0. 0403 


CLMLLATlVg TEST TIME 


57.150 


58.-70 


55.730 


61.603 


64.563 


72.116 


87.265 


102.556 


CLMUJTIVg FAILURES 


6.8500 


7.7700 


8.5000 


5.23C0 


1C.C100 


10 .6900 


11.3100 


11.5200 


l.CO 


4. 75 




8.5C 




12.25 




16.00 





=■ C.6C 



£ C.4C 



• SPEC IPIEO PAJLUflE RATE 

• MEAN EST1 MATEO FAILURE SA T E 



♦ ♦ 



C.C ... „ 4t% ....... 

UCC ‘*• 1 * 

UMfE* C f FC1MS CUT OF RANCE • 2 



80 



CASE 16 



10 lTctS 



PHASE 


1 


2 


3 


4 


5 


6 


7 


8 


ACTUAL MIURE PATE 


0.4000 


0.3500 


0.3000 


C.2500 


C.0500 


0.0500 


O.OSOC 


0. 40CC 


FlANNEC TEST me 


0.4062 


0.4643 


0.5417 


C • 6501 


3.2504 


3.2504 


2.25C4 


C.2709 


MCCEl ESTI-atE 


1.3927 


Q.6CC9 


0.4657 


C.3459 


C.1024 


0.C667 


0.0523 


0.0*45 


ESTIMATE E" 30A AS 
PfRCEMACE CF ACTUAL 
FAULFE OATS 


248.18 


71.69 


55.24 


38.35 


1C4.88 


2 2 • *4 


4.46 


89.24 


SAMPLE SIC C E V I AT l CN 


2.2C82 


0.4395 


0.2904 


C.1796 


C.C450 


0.C263 


0.C184 


0.C246 


CUMULATIVE TEST TlMc 


3.724 


7.987 


12.941 


13.954 


48.688 


78 • 725 


103.933 


111.445 



CUMULATIVE FAILURES 1.64CQ 3.27C0 4.9400 6.4400 8.C500 9.4600 10.77CC 12. 110C 



PH ASc 


9 


1C 


11 


12 


13 


14 


15 


16 


ACTUAL FAILURE SATE 


C.6CC0 


0.6CCO 


0.5500 


C.4000 


C.250C 


Q.1CC0 


0.0500 


0.C500 


FIAHEC TEST TIME 


C.2709 


0.2709 


0.2955 


0.4067 


C.65C1 


1.6252 


3.2504 


3.2 50** 


MCC EL ESTIMATE 


0.0791 


0.0960 


0.1133 


C.1764 


0 .1347 


0.124C 


0.1011 


C.CE7C 


ESTIMATE EftHCS A 5 

FcRCckTaCE cf actual 

FAUL«E RATE 


86.91 


84. CO 


79.40 


63.41 


46.12 


24. C4 


ic 2 .ie 


72.95 


SAMFlc STC CcVIATICN 


0.0286 


0.0357 


0.0409 


0.0431 


C.C438 


0.0386 


C.C263 


0 .0220 


CL v Ll ATI'v E TEST TI*? 


113.966 


116.459 


119.164 


122.893 


123.903 


144.121 


173.911 


203.609 


CUMULATIVE FAILURES 


13.6500 


15.26CC 


16.3700 


13.3700 


15.8300 


21 . 1CCC 


22.67C0 


24. HOC 







l.CC 






4. 75 




6.5C 12.25 


16. CO 






1.2C 


* 

« 

• 

• 












♦ 

* 

9 

4 

9 


1.20 




l.CO 


« 

* 

• 

* 

* 

• 

• 

• 










4 • SF*C“F1EQ FAILURE <^TS 
. • Sc-* EST.KATCu TAIL' JR* r.l” 


9 

9 

4 

• 

4 


1.00 


< 

at 

\u 


C.iC 


• 

• 

• 

t 

• 

• 












• 

4 

* 


o.eo 


z> 




« 












4 

% 




*» 

«4 




• 












4 








• 

• 
















•4 

X 

W) 

UJ 


C.4C 


* 

4 

* 

• 

* 


• 








4 4 4 

4 


• 

9 

9 


0.60 






• 
















z 




• 
















Ui 


C.4C 


• 

• 

• 

♦ 4 

• 










4 


9 

♦ 

9 


0.40 


O 

Ul 

& 




* 

* 

* 

• 


4 




• 






4 

9 

4 

• 

9 








• 

« 






♦ 




4 


9 

9 






C.2C 


* 

• 

• 

* 

* 

4 

* 

* 

• 

• 






♦ 


♦ 


• ’ * ♦ 

♦ 


9 

9 

4 

9 

9 

9 

♦ ♦ ■ 

4 


C.20 




c.c 


* 

4 












9 

♦ 


C.O 






1.C3 






4.T5 




8.50 12.25 


16.00 






►v^eEF c f 


FCIMS 


CUT 


CF ft AN C E - 


1 


PHASES 







81 



CASE U 



20 :ie;; 



PPA«( 


l 


2 


3 


4 


5 


6 


7 


8 


ACTUAL FAILURE RATE 


C.4OO0 


0.3500 


0.3000 


C.2SOO 


c.osoo 


0.05CC 


C .CSC J 


0.6C0C 


PI AMEC TEST TIKE 


0*4063 


0.4643 


0.S417 


C .650 1 


3.2504 


3.2504 


3.2504 


C. 2 709 


PCCEL ESTIMATE 


0.5997 


0.4432 


0.3736 


0.3096 


0.0908 


O.C610 


0.05C6 


0.C637 


E ?T IP A T£ c««CR A * 
P£PC?^TiC£ CF ACTUAL 
F A I LL 0 £ «ATc 


49.92 


27.19 


24.54 


23.32 


61.51 


23.62 


1.19 


05.38 


SAP F L £ SIC CEV1ATKN 


0.4120 


0.2385 


0.1334 


C. 11 79 


C.C316 


o.cie3 


0.0146 


0.0176 


CLPLLATIVe TEST T IpE 


7.493 


16.CS7 


26.036 


30.054 


90.276 


153.210* 


218.639 


223.662 


clpllative failures 


3.0000 


6.UCC 


9.3600 


12.3800 


13.19CC 


13.1500 


20.9ECC 


23.92CC 


PPASE 


9 


IC 


II 


12 


13 


14 


15 


16 


ACTUAL FHuRe RATE 


C.6CCC 


0.6CC0 


C.5300 


C.40Q0 


0-2500 


C.1CCC 


0.05C0 


0.0500 


FUAMEC TEST TIKE 


C *2 709 


0.27C9 


0.2935 


C .4063 


C.65C1 


1.6252 


3.2504 


3.2504 


PCCEL ESTIMATE 


0.0767 


0.0905 


0.1064 


C. 1 199 


0.1266 


0.1190 


0.0«63 


0.0042 


ESTIMATE ??SC» AS 
PER C M TaCS C f ACTUAL 
FMUFE ^TE 


37.21 


04.92 


30.66 


70.26 


49.36 


10.98 


93.57 


67.92 


SAMFLE STC CSVUTICN 


0.0193 


0.0210 


0.0258 


C.0276 


C .0297 


0.C268 


0.02C9 


C.C169 


CLPLLATIVE TEST TI> = 


228.699 


233.713 


239 • 169 


246.731 


758.333 


299. a: 


24S.992 


4C9.77S 


clpllitiwe failures 


26.7100 


29.3700 


32.6700 


25. 5200 


26.26CC 


41.C5C0 


43.9100 


-6.99CC 


1.00 


4. 


75 


3.30 




12.23 




16.CC 




l.SC * 

4 

• 

* 

4 

• 

• 

4 

4 

4 






• • 


SPECIFIED 


FAM.UPE 


PATE 


i 

• 

• 

• 


1.“- 



3.30 



C.2C 



82 



SPeCIFJ cD/MtAN ESTIMAT'D fAIlURE RATE 



case n 



5 IKFS 



FFA!J 


1 


2 


3 


4 


5 


6 


7 


a 


ACTLAl FAILURE RATE 


C. 7000 


l ! 

o 1 
o 1 
( 


0.0503 


C.0500 


C.C50C 


0.6CC0 


0.6000 


o. eccc 


KAANEC TEST TIp! 


0 .2322 


3.2504 


3.2504 


2.2504 


3.2504 


0.27C9 


C.27C9 


0.2709 


-CCEL £ 5 T I “A T£ 


3 • 1219 


0. 1046 


0.0767 


C.0553 


0.C540 


o.icaa 


O.U57 


C.2C3? 


ESTIMATE £ R R C R AS 
P£AC£P TiCS CF ACTUAL 

f a ill® £ rate 


345. sa 


109.20 


53.34 


10.56 


7.96 


fit. £7 


72.29 


66.64 


Sapfue stc ceviaticn 


4.3245 


0.1270 


0.1C14 


0.0360 


C.C371 


0.1726 


0.2576 


C.4360 


CUMULATIVE test tips 


t.074 


16. 100 


31.132 


46.144 


61.089 


62.342* 


63.504 


64.8*7 


CLPLLA T I V E FAILURES 


0.7300 


1.6500 


2.4C00 


3.1800 


3.9800 


4.7500 


5.56CC 


6.23CC 



FUSE 


9 


10 


ll 


12 


13 


14 


15 


16 


actual failure rate 


C.6CCC 


0.0500 


0 .0 500 


C.050C 


C.C500 


0.C500 


0.0533 


o.osoo 


FLAPAEC TEST TIME 


C.27C9 


3.2504 


3.2504 


•*2504 


2.7504 


3.25C4 


3.25C4 


3.2524 


pccei estimate 


0.2253 


0.1140 


0.3939 


C.0802 


0.C722 


0.C6SC 


0.0672 


0. 0632 


EJTIP»T£ c=RCR a< 
PrRCcMACE CF ACTUAL 
f AlLL®c RATE 


62 .44 


128. 08 


87.77 


60.56 


44.43 


27.91 


24.27 


26.31 


sa-fle stc OEVIATICN 


0.4564 


0.0799 


0.0561 


0.3404 


C.C328 


0.C311 


C.C297 


0.3259 


CUMULATIVE TEST TIPE 


66.C90 


81.203 


95.926 


110.912 


125.809 


14C.723 


155.588 


170.701 


CUMULATIVE FAILURES 


7.0100 


7. 7 l CO 


8.5400 


9.2S00 


IC.C30C 


IC.83C0 


11.74CC 


12.49C0 


I.CC 


4.75 




e.sc 




12.25 




16.00 





U2C 



1.20 



t.tc 



SF6CIFIE0 FAILURE PATE 
FEAN ESTIMATED FAILURE RATE 



c.c 

I.CC 4.55 

MPfiEF CF PCIATS CLT OF A AKCE • 



8. 50 
PHASES 



83 



SPEC I F I ED/ME *N ESTIMATED FAILURE RATE 



CASE 17 



PPA'E 


1 


2 


3 


4 


5 


6 


7 


8 


ACUAL FAILURE RATE 


C.7C00 


0.0500 


0.0500 


C.0500 


C • C 500 


0.4CCC 


C.6CC0 


2.6203 


flakkec TEST 71 PE 


0.2322 


3.25C4 


3.2504 


3.2504 


3.2504 


C.2709 


0.2709 


C.27C9 


FCCEU ESUPATg 


1.816C 


0.C566 


0.0405 


C.0444 


C.C445 


0.0707 


0.0E97 


0.1162 


estipate errcr as 

FcaCEMACE QF AC7LAL 
FAHUCE SA7* 


159.43 


13.12 


19. Cl 


11.?* 


11.08 


E8.21 


€5.04 


SC. 64 


SAPKC stc CEVIAT1CK 


3.5101 


o.oieo 


0.0252 


C.036R 


0.0333 


0.C94C 


0.12*4 


0.1991 


CL*UATI\E TES7 T IP E 


2.147 


32.677 


62.841 


92.878 


122.973 


125.490 


12E.C1C 


130.535 


ClM.1 AT1VE FAILURES 


1.4200 


2.65C0 


4.12Q0 


5.6300 


7.140C 


8.59CO 


9.87C0 


11.190C 


P PASS 


9 


10 


11 


12 


13 


14 


i; 


16 


ACTUAL FAILURE RATC 


0.6CC0 


0.05C0 


0.0500 


C.0500 


C.0500 


0.0500 


0.0500 


C.C500 


PLANMC 76 ST UPS 


0.2 709 


3.2SC4 


3.25C4 


3.25C4 


2.25C4 


3.25C4 


3.2524 


3.25C* 


PCwEL cSTIpaTE 


0.1420 


0.0933 


0.0783 


C .0692 


C.C651 


* 0.C609 


0.C579 


0.C550 


ESTIPATE 6R3CR AS 
FERCcMiSf CF ACTUAL 
FAILURE 6 A7£ 


76.34 


86 .68 


56.52 


38.39 


2C.16 


21.79 


15.72 


1C. 28 


SA*HE STC C5VIATICN 


C .2 162 


0.0514 


0.0361 


C.0275 


Q.C237 


0.C220 


0.0199 


0.C168 


CUPUUA7IVE TEST TIPS ^ 


133.023 


163. i4e 


193. 2e6 


<23.606 


252.301 


282.444 


212.421 


343.422 


CUPULA71VE failures 


12.7400 


14.2100 


15.55C0 


17.0100 


18.44CC 


19.99C0 


21.4200 


22.820C 


1.00 


4.75 




8 .50 




12.25 




16.03 




l.ZC ♦ . 

• 

« 

• 














♦ 

• 


1.23 


• 

4 

• 

4 








• * SFECIFIEO FAILURE 


AME 


• 





l.CC 



* PEAK ES7IPATEC FAILURE RATE 



• ♦ 



4 4 4 



l.CC 4.l!> 

KIP&EF CF PC! MS CUT CF RAhCe 



84 



CASE 17 



20 lT6^S 



PPASE 


1 


2 


3 


4 


5 


6 


7 


3 


ACTUAL FJllLPE PATE 


0.7000 


0 .0 SCO 


0.0500 


C.0500 


C.C50C 


0 .6CC0 


C.6CCC 


C.6C0C 


PlANNSC TEST T l P E 


0.2322 


3.2S04 


3.2504 


3.2504 


3.2504 


C.27C9 


C.27C5 


C. 2705 


pccel estimate 


1.0539 


0.C655 


0.0293 


C.C379 


C.C373 


O.C533 


C.07C5 


0.0836 


ESTIMATE EPSCP t $ 
FcfiCE^AGf C f ACTUAL 
fmifj *ate 


56.2? 


C .53 


20.45 


24.1 2 


25.47 


91.12 


€8.19 


85.23 


SApeif STC CEVIATICN 


1.0963 


0.0273 


0.0214 


C.0132 


0 .9144 


0.C231 


C.C3C4 


0.0272 


Cl*llat:ve test tipe 


4.301 


64.2?6 


124.450 


114.981 


245.142 


25C.164 


25!. 160 


263.155 


CIPUATIV! F A ILLRE 5 


2.9200 


6.0 ICO 


8. 8500 


11.6100 


14.7000 


17.75C0 


20.7900 


23.67CC 



PH'E 5 10 11 12 13 14 15 16 



ACTLU PAILLSc PATE 


C.6C00 


1 

o ; 

o « 

r» i 
o • 


3.0500 


C.050C 


C.C500 


0.C500 


0.050C 


O.C50C 


FLANNEC TEST TIPE 


C.27C9 


3.2SC4 


3.2504 


3.2504 


2 .2 504 


3.25C4 


3.2504 


3.2*04 


PCCEL ESTIMATE 


0.1058 


0.0868 


0.0755 


0.0682 


C.C63? 


0.C591 


0.C571 


O.C550 


ESTIMATE £55 CP A< 
CrPCEMiGc C? ACTUAL 
PA1LLPE SATs 


82.26 


73.63 


50.98 


36.43 


27.31 


18.26 


14. 11 


1C .07 


SAPPLE STC CEVIATICN 


0.0413 


0.0293 


0.0232 


C . Cl 94 


C.0164 


0.C146 


0.0134 


0.7123 


CUMULATIVE TEST TI*E 


265. 205 


325. Cl? 


385.302 


445.457 


595.314 


565.518 


£25.522 


685.722 


CUMULATIVE FAILURES 


26.3500 


29.4800 


32.5000 


35.4700 


28.56CC 


41.25C0 


44.38C0 


47.3309 







l.CC 






6.75 






8.5C 


12.25 


lt.CZ 






























1.20 


« 

• 

• 

« 

• 
















♦ 

♦ 

4 

4 

* 


1.20 




J.CC 


• 

« 

• 

• 

4 












♦ • 


SPEC ! FI EC FAILUP? pats 


• 

• 

• 

• 

4 


1.00 






♦ 

• 

♦ 












. * 


P£ AN E5TIP.A T €0 FAU'JPF ®A T 3 


■4 

* 

* 




M* 




4 

• 












































< 
























« 




4 
















• 




u> 

A. 


C.£C 


4 
















♦ 


a. sc 


O 




• 
























t 
























• 




















*■ 




4 4 




















u 




4 




















•** 




4 




















< 




4 

* 




















- 


C.6C 


4 








4 


♦ 


4 


4 


♦ 


3.60 


«/» 
























m 




• 
















• 




* 




4 




















<• 




4 
















• 




























m. 




























4 
























4 




















•M 




4 
















* 






C.4C 


4 
















♦ 


C.*Q 






4 




















u 




4 
















• 




& 




4 
















9 




V) 


C.2C 


• 

• 

4 

4 

* 

4 

4 

4 

4 

* 

4 
















• 

* 

• 

• 

4 

4 

t 

m 

• 

• 

• 


C.20 






• 
















4 








• 


♦ 


• 


♦ ♦ 


• 






4 4 4 4 4 


4 4« 








• 


• 


• 


• • 
















C.C 


4 
















♦ 


0.0 






l.CC 






6.75 






a.sc 


12.25 


16.09 





PHASES 



85 



Spec IMfCmilk £$TtPA!EC failure rate 



case le 



5 l f 6*S 



PHIS! 


l 


2 


3 


* 


5 


6 


7 


a 


ACTUAL FAILURE PATE 


0.3 000 


0.3000 


0.3C00 


C. 3000 


C.7CCC 


0. 1CC0 


0.7000 


C.7CCC 


PL ANN £ C TEST TINE 


0 *3*17 


0.5*17 


0.5*17 


C.5*17 


C.2322 


0.2222 


C.2322 


0.2322 


PCCEL ESTIMATE 


1.8200 


o.stei 


0.6653 


0.52*6 


C.6058 


0. 76*8 


0.79C8 


0.8233 


ESTiviTE EPRCR AS 
PESCE'TJCe CF ACTUAL 
FAliuFE PATE 


5C6.A7 


222.69 


121 .78 


7*. 86 


13. *5 


9.26 


12.97 


19.0* 


SiPFLE STC CEvlAT ICN 


0.780* 


2 . 3 5 16 


0.759* 


C.505S 


C.6 297 


0 .6660 


0.5726 


0.4003 


CLPLLATIVE TEST TtPE 


2. SOS 


5.0*2 


7.507 


1C. 020 


11.119 


12.158 


12.223 


1 * • 28 8 


COLUTIVE failures 


0.7100 


l . *200 


2.2 400 


2.9*00 


3.5000 


*.*7C0 


5.37C0 


6. 1330 


PHASE 


9 


10 


ll 


12 


13 


l* 


15 


16 


actual failure rate 


C.4C00 


o.*cco 


o.*ooo 


C.*000 


C.C500 


0.C5CC 


0.C5C0 


0.C50C 


FLANN5C TEST TlPE 


C.OC63 


0. * C63 


0 • *063 


C.*063 


2.250* 


3.25C* 


3.250* 


3.250* 


PCCEU ESTIMATE 


0.7228 


0.6*28 


0.59*1 


0.5712 


0.2266 


0. I*C3 


0 . 1027 


o.ca*i 


ESTIMATE EPPCR AS 

PERCENTAGE c? actual 

FA ILL F 6 RATE 


80.9* 


60.69 


*8.51 


*2.79 


353.20 


ISC. 41 


1 C5 . *2 


6E.2E 


SAPFLE STC CEVIATICN 


0.5225 


0.3726 


0.31*9 


3.298? 


C.C908 


0. C *85 


0 .03 50 


C.C230 


CLMLLAT t v£ TEST T I “£ 


16.166 


18.C57 


19.9*1 


21.80* 


34.765 


51.970 


67. 14* 


82.335 


CLPLLATIVE FAILURES 


6.820C 


7.5300 


8.2700 


9.0700 


9.9200 


10.4CC0 


11.2CCC 


11.9100 


i.CC 

1.2C • . 

• 

• 

* 


*.75 




8.5C 




12.25 




16.00 

♦ 

• 

• 


1.2C 


* 

« 

• 






♦ a 


SPECIF! EC 


FAILURE AAT* 


* 

• 

• 

• 





• P£ AN ESTIMATED FAILljef RATE 



* 4 ♦ 



« 4 



l.CC 0.75 

M.PIEP CF FCIM5 CLT CF RANGE 



d.?C 

PHASES 



86 



SPEC IP1 EO/HE AN ESTIMATED M UURE PA IE 



CA5C id 



ia :tc;: 



PMSE 


i 


2 


3 


6 


5 


6 


7 


a 


4CTV.il fittURE RATE 


C.3CCC 


0.3CC0 


0.3000 


C .3000 


C *7000 


0.70CC 


0.7CC0 


0.7000 


PIAK6EC TEST TIME 


C.5417 


0.5617 


0.5617 


0.5617 


C.T222 


C.2222 


0.2322 


0.2222 


PCCEL ESTIMATE 


0.9926 


0.6256 


0.6509 


C.6141 


C.6922 


0.5617 


0.6050 


0.6507 


ESTIMATE ERRCR A« 
P?RC5MAC5 Zf ACTUAL 
PA1UPE PiTE 


220.81 


65.16 


50.31 


38.03 


29.69 


22.61 


13.57 


7.C5 


SAMPLE STC CEVIATICN 


1 . 806 A 


0.3275 


0.3510 


C .2213 


C.2896 


0.2CC6 


0.3697 


0.2C53 


CUMULATIVE TeST TIMS 


6.92? 


9.932 


16.858 


19.767 


21.909 


2 6.061. 


26.213 


28.361 


CUMULATIVE FAILURES 


i.ssoo 


3.C6CC 


6.7600 


6.5600 


7.970C 


9.32CC 


10.8600 


12.670C 


PMASE 


9 


1C 


11 


12 


13 


16 


15 


»6 


ACTUAL FAILURE RATE 


C.6C00 


0.6C00 


0. 6000 


C.60CC 


C.C500 


0.0500 


0.05CC 


0.C50C 


PUAf^EC TEST TIME 


0.AC63 


0.6C63 


0.6C63 


C.6063 


2.25C6 


3.25C6 


2.25C6 


2.2506 


PCCEl ESTIMATE 


0.5856 


0.5325 


0.5186 


C.5015 


C.2063 


* 0.1226 


0.ICC6 


0.C829 


ESTJPAT? E R PC R AS 
PERCEMiCE Zf actual 
FAHLPE PiTc 


66.61 


33.12 


29.61 


25.38 


312.56 


165.12 


1C0.7C 


65.73 


SAMPLE STC CEVTATICN 


0.2272 


0. 1869 


0.1898 


C. 1606 


C.C580 


0.C621 


0.0282 


0.C23C 


CUMULATIVE TEST T1*E 


32.125 


35.550 


39.705 


63.659 


73.610 


102.726 


133.755 


163.586 


CUMULATIVE FAILURES 


13.8200 


15.0(00 


16.550C 


18.0700 


19.6800 


20.8600 


22.33C0 


22 . €?0C 


1.00 


6.75 




8-50 




12.25 




16. CC 




1.2C ♦ 

• 

• 

• 

« 

• 

• 

* 






♦ 


• SPEC 1 M EC 


PAtUU«E 


R4-9 


♦ 

• 

• 

• 

• 

• 

• 

• 

* 


l.’O 


l.CC ♦ . 






• 


• MEAN ESTIMATED P A 1 I'JR E RATE 


• 

♦ 

• 


1.00 



c.*c 



87 



CASE U 



PFASE 


I 


2 


3 


4 


5 


6 


7 


8 


ACTLU FllUfl£ RATE 


C.3 COC 


0.3CC0 


0.3000 


C.3000 


C.1000 


C.TCCC 


C.70C0 


0.7000 


PlAMkEC TEST TIPS 


0.5*17 


0.5417 


0.5417 


C.5417 


C.2322 


0.2322 


C.2322 


C.2322 


FCCSl ESTl^aTE 


0.4793 


0.3666 


0.3657 


C.3373 


C .4 107 


0 .4909 


0.5454 


0. «68C 


E!T!»Mf £S;C« AS 
c£SC£MaG£ CF aCUal 
MI ltFE FITS 


59.77 


22.28 


21.89 


12.43 


41.32 


29.88 


22.C6 


16. Cl 


SAMPLE STC C£VUTICN 


0.4000 


0.2244 


0.1727 


C.1377 


C .140 5 


0.1751 


0.1965 


0. ’ 9C4 


CLPLUTIVE TEST T I*E 


9.994 


19.986 


29.890 


39.908 


44.2Q6 


4E.475 


52.744 


57.C39 


CLACLATIVE FAlltPSS 


3.0300 


5.9000 


S.1E0C 


12.0600 


I4.94CC 


18.12C0 


21 .03 CO 


23.950C 


PFASE 


9 


1C 


11 


12 


13 


14 


15 


16 


ACTl/l FI It tP E RATE 


C.4CC0 


0.4C00 


0.4000 


c.4000 


C.C500 


1 

o 1 

. 1 

o 

a 

o 


0.C5CC 


C.C5C0 


PUAAEC TEST IIk£ 


0.4063 


0.4C63 


0.4C63 


C.4063 


3.25C4 


3.25C4 


3.25C4 


3.2504 


PC'iEt ESTIMATE 


0.552C 


0.5296 


0.5202 


C.5038 


C.2070 


0.1310 


0.10C5 


0.C325 


£S?!MT| SP?C« A< 
P6*C=fTAGc 5 e ACTUAL 
FUlLPE PAT* 


35.01 


32 .40 


30.04 


25.95 


214. CS 


161.90 


ICC. 99 


65. CS 


SlPPtE STC C5WATICN 


0.1544 


0.1518 


0.1315 


C.1Z07 


0.C415 


0.C237 


0.01E4 


C.C139 


CL*LLATIVE TEST TTP£ 


64.549 


72.C91 


79.547 


8 r.097 


147.563 


206 . 226 


261.736 


327.823 


CUPtUT[\£ FAILURES 


26.9I0C 


29.86C0 


33.1100 


36.0300 


1 E .6 7CC 


41.J4CC 


44 ,c2 CC 


47,‘CCC 


l.CC 


A. 15 




I.5C 




12.25 




u.cc 




1.7C ♦ 

• 

• 

• 

• 

• 

• 

• 






* 


• SPEC !F 1 


EC FAILUPF 


•ATE 


4 

• 

• 

• 

41 

41 

• 

• 

• 


1. 


l.CC t 






• 


• PEA* ESTtPA’EO FAtlUB? Bat? 


• 

4 

* 


1. 



C.fC 



c.ec 



C.4C 
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APPENDIX B 



Result's of Test 2 

1 ■ »■ ■« ■— ■■ — ■►-•s 

This appendix contains the results for Cases 1, 3, 7, 
and 18. The planned test times were generated for a pro- 
bability of survival of .99, 

A detailed description of the format of the results can 
be found in Appendix A. 
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SPECIM£0/NEAN ESTlHATgC FAILURE RATE 



ri'.i i 



5 HEPS 



ttl'C 


1 


2 


3 


4 


5 


6 


7 


8 


KHll lltllFf 6A1£ 


C.7C2C 


0. A2AO 


G.3200 


C.255C 


C.2130 


C.1E2C 


C.161C 


0.1 AAC 


FlIFFEC 1*t!l TIM 


C.Q M2 


C.C222 


0.031*. 


C .0J9* 


C.CA72 


0.C549 


o.ce*A 


C.US6 


► cell 657 I ►/ TE 


21.8263 


U.3C24 


5. 3956 


2.7270 


2.65C2 


2 .A IE 6 


1.2357 


1.26C2 


t ! 1 | * / T f. * F 6 f fc tZ 
F£-l£M*<E CF IC1HI 
Fitll'C tn( 


A* *3 .«4 


3656.53 


1086. 12 


1261.57 


1612.71 


1221.6c 


667.5* 


PA A .6 2 


<I»H( 5 7 C Cel’iTICN 


26.71S5 


18.6126 


5.32CS 


2.S89C 


5.7766 


A .2512 


1.2CU 


!.«65' 


ClKll’IVc THT TIM 


0.C71 


0.IC7 


0.242 


C.53S 


C.77A 


l.CAS 


1.M9 


l .707 


ClMtHlSC F£*llM« 


C.O'CC 


0.C6CC 


C.CSCC 


C. 1300 


C.1ECC 


C.21CC 


C.25CC 


c. < see 


«►/!£ 


9 


1C 


11 


12 


13 


1A 


l! 


U 


1C HU F * III?; AIT! 


C.122C 


o.neo 


C.10S0 


C.1Q1C 


C.CS26 


O.C676 


0.CE22 


C.CT76 


?l*PMC TEST TIM 


C.CH6 


0.CE52 


C.CS22 


C *C59 5 


C.IC74 • 


C.IIA7 


C.1221 


0.12S! 


►CCU ESTIP^? 


C .62 S3 


0.8A11 


0.7862 


C.5501 


C.S9C3 


0.4564 


0.5116 


0.5547 


f'UMTE EFF'= l< 
SEMEMfC! C» iCTifi 
*t lUF? tile 


373. IS 


6l2.g\ 


621.28 


AAA. 62 




6A«,22 


;;t. 62 


614. EC 


«2MlE SIC CEVIUICN 


C.52S7 


1 .0648 


1.2115 


C.7225 


;.»6:g 


l.AggA 


1.3351 


c.s«n 


C1»IU1!\C 76 5 T T>£ 


2.CE1 


2.UC 


2. 969 


2.A66 


A.CCl 


4.572 


5.1E2 


5.E26 


Cl»ll*71\C fCUFES 


C.2 SCO 


0.3303 


0.36CC 


C.3800 


0.A2CC 


C.ATCC 


C.AfiCC 


C.52CC 




















1 .i( • « • 




. 












1.70 



♦ • SPECIF ICC Filling FITE 
. . *g!A gJTlPJTCO Fltll«£ P IT g 



C.IC 






♦ ♦ 



cc a.is 

CF FC1MS Cl T C s niNC' * « 



€. 5 C 
OhlSES 
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f*'.r i 



10 tms 



;m!( 


1 


2 


3 


4 


5 


4 


7 


8 


IC1UI MILLFF OA 1( 


C.7C20 


0.4240 


0.3200 


C .2550 


C.213C 


Q . If 2C 


C.U 1C 


.0 . t * * C 


fLlMK 1£M XtM 


0 .0142 


C • ( *22 


0.0 *14 


C .C 354 


C.C472 


0.C54S 


0 .0424 


C • C 6 5 f 


► C2EL iSUWTf 


14.321$ 


3. E « 2C 


2.7172 


1.4535 


1.2835 


1.2E54 


l.ms 


0.7345 


F ! 1 X > A 7 1 EFFCF t* 
»l»<ftTJC| C f ACU«L 
«MU‘E F i 7 t 


<224 .4$ 


780 .EF 


749.14 


00.1 5 


552. C6 


657. C4 


424. c? 


41C.C7 


K>Fl? «7C C E W A 1 XCN 


11.4422 


3. £ 113 


3.3150 


1.7907 


2.227E 


5 . !4 *3 


2.5258 


l.«2U 


CLFLimW TEH TX^s 


0.142 


0.272 


0.435 


1.070 


1.548 


2.C54 


2.714 


3.411 


CIFILATIVE FAILLFE! 


c.noc 


0 .2 ICC 


C.3200 


C • 3700 


C.47CC 


C.4CCC 


C .64 CC 


C.7TCC 


FUSE 


$ 


1C 


11 


12 


13 


14 


15 


14 


ACUU FAiLLFe RATI 


C.132C 


0.1180 


C.1G5G 


C.1Q1C 


C.C936 


0.C874 


0.C823 


O.C774 


F l A A M C 7 E ! 1 1 1 ► 1 


C.C754 


0.CE5’ 


0.0522 


C *C 99 5 


C.1C74 • 


C .1147 


C.1221 


C • 7 25 • 


► CCcL E ! 7 | •* i T £ 


C.71C5 


0.4420 


0.3E 54 


C .2846 


C .2154 


C .2 524 


C.r4:^ 


0.2224 


c*T 1>aTc =FS*.3 a* 
M5CEFT*Cf C t ACTLAL 
MlU*E Wit 


41-4.22 


275.27 


253.55 


181.83 


241.22 


185.54 


215.55 


155.77 


SAFf Lf nc C £ \ XAT ICN 


1.2E6 1 


0 .4544 


C .6 555 


C .2598 


C.5722 


C.2235 


C.3542 


C.2E52 


CL*UA’I\5 TEH 7 ! * 5 


4.UC 


5.CC7 


5.524 


6.515 


7.978 


5.119 


1C. 22 2 


11.42C 


CLFLLA7XVE FAtLLFE! 


0.94CC 


1.C2CC 


1.12GC 


1.2200 


1.280C 


1 . 5 ICC 


1.62C0 


1.T5CC 


i.cr 


4.',5 




e.;c 




12.25 




14. C' 




1 • < ( * • • 


. 


. 










• 


1.20 



♦ • SP5C1PUO FAILURE RATS 
. • N£AN £STIHAT60 FAILURE RA^g 



C.20 



4 4 4 



• C C *.75 

r* PCIM< CLT CF BAKE • 4 
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lAie 



cm.f i 



20 ne>! 



FMJ { 


l 


2 


3 


4 


• 


6 


7 


8 


ACTlIt FAIUFf CiT6 


C.7C2C 


0.424C 


0.3200 


C • 2550 


C .212 ( 


C.1620 


0.16 1C 


0. 1 4 4 C 


F l A F K 6 t 18S1 T I ► € 


C.0143 


0.0222 


0.0319 


C.0394 


C.C412 


C • ( 5 49 


0.C624 


0.(698 


KCEl E!MP4T£ 


7.3 617 


4.5426 


1.9*22 


2.C595 


1.C386 


0.6C4* 


0 .42 K 


C.27C6 


• ff-Frc /« 

F < P C E * ’XC? CF ACHil 
FA 111 F E :.M5 


951.52 


1029 .C 9 


SIC. (6 


1(95.82 


261. 6C 


22( .25 


171.<? 


151. ’6 


•/►HE STC CIVUTICK 


11. 2972 


9.8999 


2.8565 


1C.5’48 


5.5168 


C • *222 


0.4225 


C. 1662 


CIHKTSVE TEST TlPE 


0.285 


0.144 


1.268 


2.149 


2.(87 


4.176 


5.417 


6.8C8 


ClMWTIVE FAULFES 


C.25CC 


0.41CQ 


0.73C0 


1.C80C 


1.32CC 


1 . 55CC 


1 .83 ( C 


1.5900 


FUSE 


5 


1C 


11 


12 


13 


1 4 


15 


16 


ACU/l FAILLFc CATf 


0.123C 


o.ii6: 


C .1 090 


C.1010 


( .C926 


C • ( 6 16 


C.C622 


0.(116 


HJFMC 1 :ST T>E 


C • C 1 5 6 


O.C6*2 


0.C522 


C • C 995 


C.1C74 


C.1147 


C.1221 


C. 1255 


P(C6t IS1IPME 


C .26 A2 


0.2234 


C.2C2S 


(.1782 


( • I 7C 7 


0.1773 


0.1241 


C.1315 


€«^!^/T£ 6C?(C /« 

CfF^EF'Arg CF ACTCAl. 
FllU.Fi fcME 


113.71 


97.61 


87. Cl 


76.42 


62.26 


1(2.25 


5C.lt 


6 5.44 


Slpftc ETC CEV1AT1CA 


C.4354 


0.2917 


0.2268 


C.214C 


C.242C 


0.4*62 


C .(511 


C. 177 1 


Cl»UMltS TEST UF£ 


8.212 


IC.CCb 


11.894 


13.824 


15.56C 


18.246 


2( . 6 75 


22.25C 


CIFU/MVE F/lU«cS 


2.16CC 


2.. 9 2 CO 


2.56CC 


2.770C 


2.C1CC 


3.16CQ 


2.25(C 


3.62CC 


I.CC 






8. SC 




12.25 




16. CC 




i.;c ♦ • 

• 

* 

• 

• 

• 

• 






♦ 


• :f‘C1*!EC 


FAUUSE 


PATE 


♦ 

• 

• 

* 


1 .20 



• • ** sAN 6STMAT50 FA HUE FATE 



♦ ♦ 



: c a . s 

:f »ci»t: ut cf f/\c6 



a.*c 

puses 
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Ci?F 3 



a it{>< 



«MSf 


1 


2 


3 


4 


5 


ft 


7 




f 


*CHU niiuee 347{ 


C. 7 CCC 


0 .C 3 CC 


0.0500 


C. 050 C 


C.C 5 C 0 


0 . 05 CC 


C .0500 


0.CSOO 


MJMtC Hit mi 


c.ai*« 


0 • 2 C 1 C 


C. 2 C 10 


C • 2010 


C.JC 1 C 


C. 2 C 1 C 


C . 2 C'C 


e.ic 1 c 


►ceu iniMTI 


3?. 0156 


0 . 31 ?? 


1.9666 


C .933 9 


C. 7 C 89 


0.7112 


C.71C3 


0.2352 


e« 71 »ft 7 * P 2 ;rq /« 
CfSCf^'/CI ACUU 

fmi‘f i/Te 


446 ?. ft! 


? 27 . 7 e 


3833.13 


1767.81 


1317.82 


1322.45 


13 < 1.14 


ftlC.SC 


«miE S 7 C CEVIATKK 


s 7 .cc 7 e 


0.2726 


4.9189 


1.4366 


1 .C 879 


1 .C 373 


1.1814 


C i 2 2 C 5 


CIM.WIW UST 71 Pe 


C.C 72 


1 .C 75 


2.070 


3.067 


4.068 


5 .C 42 


t.Cftl ' 


7 .C 62 * 


CmWMtC 


C. 05 CC 


O.CECC 


C. 16 CC 


C .2300 


C. 270 C 


0 . 24 CC 


C. 42 CC 


C. 44 CC 




PM«E 


9 


1 C 


11 


’2 


12 


14 


15 




1 ft 


iCTUU FOtUPf d*T{ 


C.OICC 


0 .C 5 CC 


0.0500 


C .0500 


C.C 5 CC 


C.C 5 CC 


c.c«c’c 


C .C 500 


pim«c ten me 


C. 2 C 1 C 


C. 2 CiC 


C. 2 C 1 C 


C .2010 


C. 2 C 1 C 


C. 2 CIC 


0 . 2 C 1 C 


C. 2 C 1 C 


► CCH e 5 T 1 ** T £ 


C. 22 C 1 


0 . 277 ft 


0.3250 


C .3424 


C .430 1 


0.2221 


C .24 1 


2 


C. 2 ft 3 ft 


55 TIKTE epSCS t< 
*f*Cf»’«'f CF ftCUftl 
F i ill : f -* 7 E 


340 .23 


455 . 1 C 


549.99 


5 E 4.87 


7 ft C • 1 ft 


344.18 


2 6 2.1 


7 . 


427.22 


«1C C EV !l T 1 CN 


C. 17 i 5 


0.4572 


C. 8 C 21 


C .475 1 


C .6258 


C. 2 C 67 


0.382 


m 


C .7994 


Cl*lUMW TEST Ufcs 


e.Cft'i 


9 • C 1 8 


1 C.C 7 C 


11 .C 69 


12 .C 46 


12 .C 4 S 


1 4 .C 47 


15 .C 7 C 


Cl’UMltE PAHIPSS 


C .4 700 


0.5200 


C.SftCC 


C .6 400 


C. 71 CC 


C. 75 CC 


C. 79 CC 


C.E 7 CC 


i.:c 


4.1 




8.5C 




12.23 




lft.CC 






l.iC 4 * 
• 

• 

• 

• 

• 

• 

• 






♦ 


• SP6CIP160 


► 4 I UUP 6 


P4T6 






i.’O 



r c .«c 




c.c 

::?e 

C» FCIMS CUT C*= *JKCS • 
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case s 



10 imt 



PPASI 


1 


i 


3 


4 


5 


6 


T 


6 


actui uuue Bin 


C.TCCC 


o.c:cc 


0.0500 


c.osoo 


C.C5CC 


C.CSCC 


C.CSCC 


C.CSCC 


FLiAMC HIT un 


0.0 144. 


0.2C1C 


C.2CIC 


C.2C10 


C.2C1C 


C.2C1C 


C.2C1C 


C.2CI C 


HCCU cSTTHiTc 


21 .3 252 


0.541* 


0.3442 


C.3768 


C.3535 


0.2«J! 


C.2254 


0. IT 7 7 


EFFC= A! 

PS6CUTAC? Cf iCTUl 
M!UM FA’E 


2547 . C2 


102!. !C 


628.43 


453.64 


4C4 .52 


5(4.55 


31C.CS 


534.42 


SAP FI c ST C C6V1A7 I C N 


15.14C2 


1.0*82 


0.5C02 


C .5325 


C.5064 


0 *4C 12 


C.27IC 


C.6C74 


UHtAU\E T6!T HM 


0. 142 


2.142 


4.140 


6.135 


E.134 


1C. 126 


12.126 


14.126 


C LA LL AT IV 1 FAILURE! 


C.13CC 


0.2200 


C.340C 


C.460C 


C .6 IOC 


o.uec 


c.iice 


C. 1 ACC 



FPA !f 


5 


1C 


11 


12 


' 12 


14 


IS 


16 


actual fa;ll«2 rats 


C.01CC 


C.C1CC 


C.0100 


C.O!CC 


C.C5CC 


0.C5CC 


0.0‘CC 


C.CSCC 


FIAFMC 1611 T I A ( 


C.2C1C 


0.2C1C 


C.2C1C 


C.201C 


C.2C1C 


C.2C1C 


C.2CIC 


C.2C1C 


ACCU 6 S T I ► A T 6 


C.l 456 


0.213C 


0.210? 


C .1847 


C • T 24 4 


C. 1221 


C.14CC 


C.C554 


511IAATE S?rC s Ai 
c?K c A'ACf CF ACTLAL 

* A 1 1 i F • :nj 


151.16 


325.54 


320.48 


265.46 


146 .6 4 


144.15 


175.5! 


56.72 


.'APPLE STC CEVtATICN 


C.l 136 


0.9C35 


0.4478 


C • 5876 


C.1471 


0 .2141 


C.2516 


0.C555 


CLALIATU? TcST TIP; 


16. 12! 


16.122 


2C.13C 


22.131 


24.125 


26. 126 


26.126 


30.12.7 


CLALLA71V6 FilLUPcS 


1.01CC 


1 . C5C0 


1.2200 


1.300C 


1.44CC 


1 . 1 7 CC 


1 .6 8 CO 


I.760C 



♦ • SPECIFIED FAILURE RATE 
. • HUN 6 ST I MATEO FAILURE RA T S 



* « * 4*4 * 



1 



•:c 



\ .cc 



C .60 



C.4C 



;. 2 o 



Cf KIMS CL T C c c A*Cc • 



PHASES 
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CAS* 3 



20 item 



ew<E 


l 


2 


3 


* 


3 


6 


T 


8 


/C*Ul FliUC! s**E 


C .7CCC 


O.C!CC 


0.0*03 


C.C5CC 


C.C5C0 


C • C! CC 


C.C5CC 


C.C«3C 


SlIfFEC U«1 TIM 


0 .01** 


C.2CIC 


C.2C1C 


C . 20 10 


C.2C1C 


c.icic 


C.S'.lC 


C.SC1C 


►ccei e«iu<te 


5 .*476 


0 -3**1 


0.3305 


C .2375 


C.2337 


0 • 1C 3 C 


C.i*5* 


C. 112* 


f <* >/7; £fPC« t ! 
MM EM ICE 'f .*CUU 
miU: SMi 




!££. I? 


56C.55 


:7*.S7 


*47. *4 


111.65 


158. EC 


12*. E2 


«<*Kf ETC C £ V IAT ICN 


IC.CUi 


0 . 3 IS 5 


C.51CT 


C.310C 


C . 1 C2S 


0.12E1 


0 .2652 


0.1771 


ClUllTIVl TEST T I>E 


0.2E6 


*. ;e* 


• .265 


12.280 


16.289 


20.252 


25.280 


28.292 


Cl*l l Al IVf FAIlU??! 


c.ncc 


0.*1CC 


C.A1CC 


C.E50C 


C.5*0C 


1.1CCC 


1 .21CC 


l.*50C 



c ► 6 ! E 


5 


1C 


11 


12 


13 


1* 


1 5 


16 


/cun filllM MT{ 


C.05CC 


3 .0 ! CC 


0.0500 


C .0 500 


C.C5CC 


C.C5CC 


C.C5CC 


C.C5CC 


MM-MC 16 ST TIM 


C.2C1C 


0.2C 1C 


C.2CIC 


C .20 1 0 


C.201C . 


C.2C1C 


C.2C 1C 


c.inc 


►CC?l £«T>ME 


C .05*5 


C.C551 


0.1205 


C.C006 


C.1682 


0 • C 5 *0 


0.1C*£ 


C. C5S6 


?«Tln T « cRM* t ! 

:f ACUU 
f/lUff :M! 


85.15 


sc .;* 


1*1. Cl 


77.27 


2 *6 .*7 


E S .51 


1 C5 • 6C 


55.25 


«*MlE SU CEVTAT 1C* 


C.115C 


0.126’ 


C .1 555 


C.C57* 


C .5*66 


C .1225 


C .2 7 f 6 


C.2CM 


ClUlAMVE Tell T t ► E 


32.256 


56. CSS 


*0.200 


**.255 


M.27E 


J2.2£e 


54.250 


4C .?£ ** 


ClULATlsE f A III* E * 


1 .6CCC 


1 . ecc D 


2 .1 1 CO 


2.2*00 


2.60CC 


2.73CC 


2.5CCC 


3.U0C 







I.M 






4 . i? 




a.tc iv.;» 


le .CC 






i 
















i.-O 




l.CC 












* • SFEC1FIE0 FAILURE PATE 




l.CO 
















• ■ FEAN 6ST 1 HAT EO FAILURE R AT £ 






oe 




















Ui 

* 

3 

_i 


C.IC 
















c.ec 


U. 

u 

Ui 

< 

X 


c 


* * 














:.to 


Z 

a 

u 


C.M 
















c.*o 


u 




















a. 

«#■ 


C.IC 








• 








C.’C 








* 


4 


4 4 


4 


*4 4 4 4 444 


4 4 






c.c 
















C.3 






i.vC 






4.75 




0 . 5 C 12.25 


16 .CO 








1 c* 


FC|M« 


Cl* 


C? R*KE • 


1 


PHASES 
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SPECIF! 60/HEAN ESTIMATED FAILURE RATE 



7 

5 inn 



PHJ 1 


i 


: 


5 


4 


• 


6 


A<HU #«llL*E RATE 


C.7CCC 


0.1ECC 


Q.1C60 


C .0 760 


c.ctcc 


0.Q2CC 


»L«»!C TEST T I ► E 


0.0144 


0 . C 1 1 fe 


C.CS40 


C • 1322 


C .1475 


0.2C 1C 


► CC EL ESTIMATE 


IS. 8*22 


6.7E37 


1.3417 


C.6275 


C .88 1 5 


o .sees 


ItTlM’* * A f r F /< 
t'-Cir'tfi rt ACTLAL 
i t !lL e e =« tc 


2734 .55 


<521.43 


1144.58 


725.66 


1245. U 


SCI. 74 


«*PflE i'l CcWMICR 


1C. 4211 


6,5745 


1.544C 


C.479! 


C.555C 


0 . * 421 


CLAllMUE TEST T I a E 


O.C72 


0.250 


0 .€22 


1.48? 


2.214 


2.318 


cinwmi f a : llr e s 


C .0200 


0.05C0 


0.07CC 


C.100C 


C.160C 


C.2CCC 



?.(C 



C.tC 



( .<c 



C.C 



l.CC 



3.;c 



♦ • SPECIFIED FAILURE RATE 

• • FgAN ESTIMATE!) FAILURE *A T f 



l ..C 



2.tb 



<•11 



t.CQ 



h*em ca ac:m< clt zf o^ce • 



phases 



I ..’C 



i.cc 



0.8C 



C.60 



c.*c 



C .20 



c *c 
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specifieo/hean estimated failure pate 



la *.* 7 



10 ME(*< 



FF A!E 


1 


2 


3 


A 


« 


£ 


KTLU f A I L L f e i»Mf 


C . 7CCC 


0. l£CC 


C.1C60 
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APPENDIX C 



Results of Test MODI 



1. Test MODI 

Test MODI used the AMSAA model to estimate the failure 
rate of the items tested except as described below. A more 
detailed discussion of the modification can be found in 
Section V-D. 

Use of the AMSAA model was modified as follows: 

a. The point estimate of the failure rate, 

number of failures during a phase 

■p r - - , ^ 

^ total test time during a phase 

was used whenever cumulative test time over all items was 
less than 10 hours. 

b. The slope of the reliability growth pattern was 
estimated using the current point estimator, r , and the 

A 

previous estimate, r^ ^ , of the failure rate as follows: 
SLOPE = r - r. , 

p l-l 

Increasing slope was then determined from the following 
relationship : 



r 



P 



r i-l 



> 



. 07 
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was 



If the slope was increasing, the point estimate, r , 

P 

used as the current estimate of the failure rate. Then, 
the AMSAA model was reinitialized, that is, time and failures 
prior to an increasing slope were not considered in future 
estimates made by the model. 

2. The Results 

Results for Cases 4, 6, 15, and 18 are presented here as 
representative of the effect the modifications had on the 
performance of the model. A detailed description of the 
format of the results can be found in Appendix A. 
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• 

• 


















• * 
• 
• 








4 

4 


















* 

♦ • 








« 


















4 • 






C.C 


« 

« 


















w 

♦ 


C.C 






l.CC 






1 4.75 






8.50 


12.25 




16. 00 





1*4 AM * 



105 



cm * 



20 1TE?« 



PPif! 


1 


2 


3 


* 


5 


6 


7 


fl 


IfTLfl MlLLPf PAlf 


C.7COO 


0.5'CC 


0 .*260 


C . *050 


c.*ooc 


c.*ccc 


C.-CCC 


n.<.rcc 


Fimcc TEST T I ► e 


0.2222 


0.2955 


0.382* 


C .*01 3 


C.*C63 


0.*C63 


0.*C63 


0.*C63 


PCCEl estimate 


0.7576 


0.6195 


0.*855 


C.**28 


C .*77 5 


0 .***9 


0.**55 


0.*679 


fST!?6T£ EPflC* i! 
PESCEMACE :P ACTUAL 
FilLlCE BAT$ 


8.23 


12.63 


1* .22 


9.33 


19.39 


11.22 


11.2? 


16. 9P 


5JPFIE STC CEVIiTICN 


0.*18Q 


0.3*C* 


0.2597 


0.2565 


C.3132 


0.2*1* 


0.2C69 


C.21** 


CUMULATIVE TEST Tire 


A. 213 


9.798 


16.87* 


2*. 303 


3I.79e 


39.227 


*6.799 


5*. ! 66 


coumve fmiRES 


2.9SC0 


5. fiftCC 


8.8100 


11.7100 


I*. 7100 


17 .6 ICO 


2C.63CC 


23.5*09 


PM S E 


9 


1C 


11 


12 


13 


I* 


It 


Ift 


iCTUL f» ILLP6 BATE 


C.*C0C 


0.*CC0 


o.*coo 


c.*ooo 


C.375C 


0.2CCO 


0.1000 


C.C50C 


FUPPEC TEST T J ► E 


0.*C63 


O.AC63 


0.AC62 


C.*C63 


C.*33* * 


Q. 8126 


3 .6752 


2.250* 


**CC EL ESTIMATE 


0.**16 


0 • *67* 


0 .* 527 


C.**00 


0 •* 221 


C. 257* 


0.1*08 


C.C665 


ESTIMATE EPBCB AS 
PfBffMACE Cf ACTUAL 
PIIUPE BATE 


10. AO 


16.35 


13.17 


10.00 


12.55 


2E.71 


*C. 62 


36.92 


SAMPLE STC CEWATICN 


C.2C0C 


0.2263 


0.2373 


C.2I5* 


C.22I6 


0.157* 


O.C957 


C.C287 


CLPLLAT I V E TEST TIME 


61.676 69.123 


76.672 E*. I 72 


92.15* 107.19* 


137.320 


157. *22 


CUMULATIVE FAILURES 


27.OAC0 


30.22CC 


32.8900 


26.1700 


29 .C 600 


*2.C6C0 


**.8' , CC 


*7.8CCC 


I.CC 


♦ >75 




8.5 


C 


12.25 




16.30 




i.;c « 
• 
4 
4 
4 














* 

* 

• 

• 

* 


1 .2* 


I.CC ♦ 

4 














• 

* 

• 

♦ 

• 


1.01 


* 

♦ 






♦ w 


SPTCIME3 PA I LU*5 BATE 




• 

• 




4 






# « 


* E-*N *STI**ATED f A 1 1 U*E 


(U f « 


• 

* 





C.IC 
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SPECIF! ED/HEAN ESTIMATED FAILURE RATE 



cm 6 



5 ITERS 



FFAJ? 


l 


2 


3 


4 


5 


6 


7 


8 


ACUAl faulpe pate 


a.rcoa 


0.7CQQ 


C.7CG0 


c.7aaa 


C.TCCC 


Q.4CCQ 


Q.4CCC 


c.*ccc 


FLAAMC TEST TIRE 


a .2 322 


C. 2222 


0.2222 


C.2322 


C.2322 


a .4C6i 


Q.4C6J 


6. *Cfc 3 


RCCEL cSTIratj 


1.3452 


1.4414 


1.3780 


1.4248 


1.2628 


I.C920 


0.5156 


C.7451 


««1*R/T* ERflCfi A • 
PE'-tEMiGE CF ACTUAL 

faJilpe sate 


55. Cl 


105.41 


96.35 


103.54 


54.63 


1T2.55 


129.54 


56.27 


SARFLE STC CEWAT1C.4 


0.6434 


0.8539 


0.7429 


C.7812 


C .65 5 2 


0.T15E 


C.6174 


0.5066 


CLRUATIVE TEST TIM? 


1.061 


2.128 


3.2C5 


4.305 


5.374 


7.210 


5.075 


!C.«4e 


CIRUMIVE FAILURES 


C.T4C0 


1.45C0 


2.2C00 


2.S40C 


3.4700 


4 *32 CC 


4.57CC 


5.E5CC 


FPASE 


9 


10 


11 


12 


13 


14 


1! 


16 


ACTL/L FAILURE RATE 


C.4C00 


0.4CC0 


O.ICOO 


C.IOOO 


C.100C 


0.1CC0 


O.IC'TO 


0. ICOC 


FtAMf C TEST TIFE 


0.4C43 


0.4C63 


1.6252 


1.4252 


1.6252 


1.6252 


1.6252 


1.6252 


RCCEL ESTIMATE 


0.7255 


0.722C 


C.3303 


C.2436 


C .2230 


C. 2 152 


C .2373 


C.2224 


esiir/te errcr AS 
FERCEMACE CF ACTUAL 
faulfe FATE 


e3.39 


32. Cl 


230 .34 


143.63 


122.04 


115.11 


127.31 


122.42 


SARFtE STC CEVUTIC* 


0.5162 


0.5221 


0.4434 


C.2996 


C.2C61 


0.1708 


0.3124 


C.140C 


CLRLIATIVE TEST TIRE 


12.ES6 


14.742 


22.241 


25.722 


37.201 


44.476 


52.044 


55.523 


CLRLLATIVE FAILURES 


6.6C00 


6.52C0 


7.7400 


E *7300 


5.6300 


10. 1400 


10 .44 CC 


ll.SCCC 


l.CC 


4.75 




ff. SC 




12.25 




16. aa 




1. 5C • • 
• 

• 

« 


... 












♦ 

t 

« 

• 


1.20 


• 

« 

* 

* 




• 




• • SPECIFIED FAILURE »ATg 


• 

• 

• 

• 




l.CC * 
• 








. • »€AH 


E JTI-jteq 


FAULRE «*Tg 


• 

# 

• 


l.OC 



l.CC 4.75 

K E f C F f C IMS CL T CP RANCE 



C.O 
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SPF C1FI EO/ME*N tSUHATEC FAILURE RATE 



Case 4 



10 ITERS 



pfase 


1 


2 


3 


4 


5 


6 


7 


a 


ACTUAL FAILURE RATE 


C.7C0C 


0.7CC0 


0.7C00 


C.70C0 


C .7000 


0.40CC 


C.4CCC 


C.4TCC 


FUAKEC TEST TIRE 


0 .23 22 


0.2*22 


0.2222 


C.2322 


C.2322 


0.4C63 


C.4C63 


0.4C63 


PCCEL EMIRATE 


C .9 152 


0.5550 


0.8404 


C.5337 


C. £456 


0.5467 


0.5256 


0.4*66 


ESTUA t E ERSCR AS 
FERCEMAOfCf ACTUAL 
FAILURE Flic 


21.32 


37. CO 


20.05 


33. 3e 


21.37 


36.67 


21.41 


16.65 


SAPFlE STC CEVUTICN 


0.5C75 


0.5522 


0.4C66 


C .4841 


C.S002 


0.4415 


0.4C15 


0.2752 


CUPlL/T I\ E TEST TIRE 


2.158 


4.277 


0.441 


8.553 


1C. 725 


14.459 


18.287 


22 .053 


CLRU/Tm FAILURES 


1.3500 


3. 0100 


4.3100 


5.9200 


7.0000 


8 .66CC 


9. 9800 


11. 170C 



FUJI 


9 


1C 


11 


12 


13 


14 


15 


16 


actual failure rate 


C.40Q0 


0.4CCC 


O.ICOC 


C.IOOC 


C.1C0C 


O.ICCC 


0.10CC 


O.ICOC 


FLAAKEC TEST TIRE 


0.4C63 


0.4C£3 


1.6252 


1.6252 


1.6252 * 


1 .6252 


1.6252 


1.6252 


PCCEL ESTIMATE 


0.5535 


0.5073 


0.216a 


C.1753 


C. 1545 


0.2566 


C .1 553 


0. 1678 


EMIRATE EPBC? A* 
FErCcMACE CF ACTUAL 

faulfe pate 


*7.22 


26 *E2 


116. S4 


75.27 


56.54 


156.56 


55.22 


67.82 


SIPFlE 5TC CEVUTICN 


0.3290 


0.3C46 


0.2033 


C. 1891 


C. 1 187 


1.C256 


0.Q539 


C. 14® 5 


CLRLLATIVE TEST TUE 


25.921 


29.565 


44.552 


55.418 


74.438 


85.220 


104.321 


115. 2C6 


CUMULATIVE FAILURES 


12.75C0 


14.Q2QQ 


15.35C0 


11.4500 


15.0200 


2C.5ECQ 


22.1800 


23.260C 


J.CC 


4.T5 




e.!t 




12.75 




t6.CC 




l.ZC « 
< 
• 
« 
• 














♦ 

• 

• 

• 

• 


l.ZC 


* 

• 

• 

* 

I.CC ♦ 








• • SP EC If If C FAILURE 


BITE 


• 

• 

• 

• 

♦ 


l.?3 










• • RE»N 


ESTUJTEO FAILURE P 4 t E 







C.6C 



PHASE! 



108 



CASf « 



20 ITEM 



FH«f 


1 


2 


3 


4 


5 


4 


7 


8 


4CTUI H IlU B E BATE 


0.70C0 


O.TCCC 


0.7C00 


C.1C0C 


C.TQCC 


0.4CCQ 


C.ACCC 


<C • 4 c C C 


•IAMBIC TEST 7 I ► € 


0.2222 


0.2222 


0.2322 


C .2322 


C.2322 


0.4(42 


C.AC43 


C.AC6? 


MCEl ESTIMATE 


C.7221 


0.. E 1 11 


0.7570 


0.79A9 


C. 125 6 


0.A5C4 


0 .4465 


C.A52e 


EFFCP Ai 

FcPCEMiCE Cf ACTUAL 
FAIltFE F/tI 


3.sa 


15.E6 


13.86 


13.54 


5.11 


12.44 


12. 24 


22.21 


S/FFtE ST C CEVIAT1CN 


0.4C87 


Q.41CI 


0.385 A 


C.3754 


C.4263 


0.2A27 


0.1844 


0. 2 A 14 


CtntillVf TEST TIM 


4.294 


8. *41 


12.842 


17.130 


21.415 


28.50* 


34.A1C 


A3. 631 


CUHUUAT1VE FATUUMS 


2.77CC 


6.05C0 


9.2000 


12.300C ' 


15.2 ICO 


18.C7CC 


21.02C0 


24.20CC 


MASE 


9 


1C 


11 


12 


12 


14 


IS 


*4 


ACTUAL FA11LFE FATE 


C.4CCC 


Q.4CCQ 


0.1000 


C.1000 


C.1CCC 


C.1CC0 


0.1CCQ 


C.’CCC 


FLAFMC TEST TICE 


C.4C63 


0. Af63 


1.4252 


1.4252 


1.4252 * 


1 .6252 


1.4252 


1.4252 


CCCEt ESTIMATE 


C.4C87 


0 f A 423 


0.1478 


C .1244 


C.11SI 


o.uea 


0.1273 


C.122A 


EiTI*»/T€ EFPCF AS 
F6aCEA T ACE CF ICTIAL 
f A I icFE FATE 


2.17 


10.58 


47.83 


24.42 


15.04 


16.74 


27.28 


22. AC 


S'ACFtE ST C CEWATICN 


0.2C44 


0.2249 


0.1802 


C.C588 


C.C479 


O.C775 


C.C55A 


C.C408 


CUMULATIVE TEST UM 


51.373 


58.634 


eg. 616 


118.487 


IAg. 455 


176.515 


2C6.3A5 


238.437 


Cl»LLATIVE FaULFIS 


27.03CC 


30.04C0 


33.1700 


24.A60C 


25.4300 


41 .57 CC 


A5.24CC 


AF.73QC 


l.CC 


4.T3 




e.fc 




12.25 




14. CC 





1.2C 



C.6C 



• • S*ECI**f: FilUlBE BITE 

• • *flK ?JTlKl7£0 PaUL^E AA^E 



Z C * 4C 



4 4 4 4 4 



c.< 



d.5C 

AFASM 
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PIC IFUCmAN tSUMMIC FAILURE P*TI 



C*$E 15 



5 ITEM 



FAA<£ 


1 


2 


2 


4 


3 


6 


7 


2 


ICTWl flHl'FE RATE 


0.7CQO 


0.2CC0 


0.020C 


C.5C0C 


C.200C 


C.1CCC 


C.4C0C 


o.’cnc 


PL AAA EC TEST 7 1 n £ 


0.2222 


0.2417 


3.2504 


C.3250 


C.8126 


1.6222 


0.4C63 


0.2417 


ACCEL E$T1*AT£ 


1.5230 


0.S23S 


0.140S 


C. 607 8 


C.54C7 


C.2237 


0.58S2 


0.6176 


PSTlAATf £?CCf £$ 

FERCEM1CE CF ACUAl 
FilLLFE FATE 


117.57 


217. S7 


181.70 


21.55 


17C.34 


222.72 


4S.7S 


105.86 


«AAfl£ <U CEUJTICN 


1.0C93 


0.823S 


0.2 124 


C • 5533 


C.4577 


0.22E5 


C.4S27 


C. 4566 


CCFUA7IVE TEST TIAS 


1 • C74 


3.273 


18.4E1 


IS. 990 


22.722 


31.225 


33.112 


35.575 


CtKUUVE FilLLRES 


0.7200 


1.52CC 


2. 160C 


2.S50C 


3.23CC 


4.2700 


4.S6CC 


5.E4CC 


FHSE 


S 


1C 


11 


12 


13 


14 


12 


16 


ICTUL FAILURE BATE 


C.2C00 


0 • 1 SCO 


0.3000 


C.3000 


C • 2000 


C.1CCC 


C.1CCC 


0.1CCC 


FLAAAEC 1£<T T 1 A E 


c.aiid 


1.C825 


0.5417 


C.S417 


C.E126 


1.6222 


1.6252 


1.6232 


ACCEL EST1AATE 


2.4787 


0.3198 


C .494 5 


C.6131 


C.2C51 


C . 2279 


C.3391 


0. 166C 


FETlPiTf EFBCB A! 
FEFCEMKE Cf ACTIAL 
FA1UFE f AT £ 


112S. 24 


113.20 


64.82 


1C4.37 


122.52 


227.EE 


27S.T4 


6 E.C’ 


SI AFl£ STC 0EVIAT1CN 


IS. 8275 


0 .2624 


0.3734 


C.36S6 


C.2243 


C.57-0 


1.2141 


C. 1 267 


CLALLinvE TEST TUE 


3S.251 


44. 2 £ 8 


46.766 


4S.254 


52.0C5 


6C.4E4 


6E.CS7 


75.7?9 


CLAUATIVE FA 1LLF ES 


6.350C 


7.36CO 


8.3100 


8.7000 


S.27CC 


1C.2SC0 


11 .070C 


11.7’CC 


l.CC 


4.75 




F.2C 




12.2! 




lt.CC 




I-JC « . 
• 

* 

* 








• 






* 

• 

« 

• 

• 


l.**C 


• 

« 

• 

t 

t 








♦ ■ SPEC If TEC FA HUPS RATE 


• 

• 

• 

• 

• 




l.CC ♦ 
• 








• • A*A H 


*«7I*ATE0 


FAIILBE 


BATE ; 


1.00 



CC 4.15 

c« f c ! m j cl* cf »me • 
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5MC lFUC/*f AU CStl**AT£C FAILURE F AT £ 



casc 15 



10 ITEFi 



FM'f 



ACUiL FAILLRE PATE 


C.7CCC 


Q.3CC9 


• 

l 

1 o 
• o 

i '* 

1 o 
» • 
t o 

1 

1 


C-330C 


C.2300 


C. KC0 


0.4CCC 


C.’"30 


FLAFMC TEST T I h 6 


0.2222 


0.5417 


3.25C4 


C.3250 


C.6126 


1.6252 


0.4C6J 


C.5417 


**cc el estimate 


1*0352 


o.scei 


0.0731 


C • 5402 


C .3202 


0.2040 


C .5040 


0.4673 


ESTIMATE EPFCP t S 
RERCEMaCE CF ACTUAL 

failure wu 


^a. 46 


65 .36 


46.26 


8.05 


6C.C5 


1C3.55 


25.55 


55.77 


SAFFLE STC CEV1AT1CN 


0.5363 


0.3629 


0.0726 


C.4624 


C.2796 


0 .23 26 


0.2755 


C.2766 


Cl»LWTX\E TEST T I A» E 


2.104 


7.CE3 


37,101 


40.105 


47.606 


62.576 


66.3C4 


71.262 


cumulative failures 


1*7700 


3 .3 SCO 


4.8500 


6.3000 


7.82CC 


5.27C0 


1C.56C0 


12.47CC 


FUSE 


9 


10 


11 


12 


13 


14 


15 


16 


ACTUAL FAILURE RATE 


C.2C0C 


C.15C0 


0.3000 


C.300C 


C.2CO0 


0.ICC0 


0.1CCC 


0.1CCC 


FLAAMC TEST TIKE 


0.8126 


1.CES5 


C.5417 


C.5417 


C.6126 


1.6252 


1.6252 


1.625? 


*CCEL estimate 


C.35C3 


0.2534 


0.3880 


C.3811 


C.2654 


0.1652 


C .1 456 


C.14T2 


ESTIMATE cFSCF A« 
PEACE MAGE CF ACTUAL 
FAlUFc CATE 


75.16 


6E.54 


29.34 


27.04 


24.71 


65.25 


45.62 


45.2 2 


SAMPLE stc ceviaticn 


0.3430 


0.2258 


0.2636 


C.2299 


C • 1952 


0.1152 


0.1032 


0. 1C25 


CUMULATIVE TEST T 1* S 


7E.788 


88.725 


93.707 


58.702 


1C6.248 


121. *C5 


136.257 


151.152 


CUMULATIVE failures 


13.6500 


15.57CO 


16.8500 


IE. 6800 


15.520C 


21 .41C0 


23 .29 CO 


24. E7CC 


I.CC 


4.15 




8 • SC 




12.25 




16. CC 




l.rc « 

• 

« 

4 

« 

• 

• 

4 






♦ 


• SP5C1F160 


FAILURE 


RATS 


• 

• 

m 

• 

• 

• 

« 

• 


1.20 
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fill -MIC FAILURE 



CASE 12 



20 ITEMS 



FMASf 


l 


2 


3 


4 


5 


6 


7 


i 


ACTUAL fUU?E RATE 


0.7C00 


0.2CC0 


C.C50C 


C .5000 


C.2CCC 


C.1CC0 


0.4CC0 


.c.vcc 


HANMC TEST TIME 


C .2 22 2 


0. 5417 


3.2504 


C.3250 


C .8 126 


1.6252 


C.4C62 


c. ;<n 


KCC E L ESTIMATE 


0* 1422 


0.3412 


0.0621 


C.4766 


C.248C 


C. 1382 


0.4525 


C.2510 


ESTIMATE EPRCR as 
PEPCEMaCE CF ACTUAL 
fi IlLPE RATE 


8.89 


I*. 75 


24.25 


4.6E 


72. 5E 


2E.25 


13.37 


3 C .55 


SAM ft E ETC CEV1ATICM 


C .4209 


0.1845 


0.0276 


c.sces 


C.3I74 


0.CE65 


0*2674 


0.7677 


CUMULATIVE TEST TIME 


4.272 


I4.;ea 


74.C66 


E0.C98 


55.034 


124.511 


122.246 


142.276 


CUMULATIVE FAILURES 


2.9900 


5.35C0 


9 .0 COO 


11 .760C 


14.72QG 


le.cscc 


2I.22CC 


’4.a;oc 


EMA*E 


9 


10 


U 


12 


13 


14 


15 


16 


ACT t/t failure pate 


C.2C00 


0.15C0 


0.3C00 


C.3000 


C.200C 


C.1CCC 


C.1CCC 


0.K1C 


flamaec test ti*e 


C.3126 


I.CH5 


C.5417 


C.5417 


C.6126 


1.6252 


1.6252 


1*6252 


MCCEt ESTIMATE 


0.2565 


0.1541 


0.3250 


C.3924 


C.2753 


0.1246 


C .1 1 46 


C . 12 42 


estimate efrcr a« 

PEPCcMaCE CF ACTUAL 
FA1LLFE pate 


28.23 


25.40 


8.24 


To.ac 


27.66 


24.55 


14. ;e 


24.24 


SAMPLE stc csviaticn 


0.161 e 


0.1C76 


0.1E96 


C .2556 


C.1636 


0.C752 


C.C5C5 


c.xcec 


CUMULATIVE TEST TIME 


157.243 


177.242 


187.247 


157.196 


212.194 


242.112 


272.258 


2C2*:-C6 


CUMULATIVE FAILURES 


27.4CCC 


30.42C0 


33. 4 ICO 


26 .6600 


25.6100 


42.66C0 


45 .45 CC 


48. 4?cc 


I.CC 


4.T* 




8.5C 




12.25 




16 . cr 





♦ • SPEC l FI £0 FAILURE RATE 
. • MEAN ESTIMATED FAILURE RATE 



8. SC 
MHASC J 
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tsiiMUC failure rate 



CASE 16 



5 IT6VS 



PHi! 


L 


2 


3 


4 


5 


6 


7 


8 


JCTLJI FAIU.PE PATE 


C.3C0C 


0.3CC0 


0.3000 


C.3C0C 


C.70CC 


0.7CCO 


0.7CCC 


C.7CCC 


HAAMC TEST TIvE 


0.5*17 


0.5*17 


0.3*17 


C. 54 17 


€•2322 


0.2222 


C.272? 


0.2372 


► CCEl ESTIVATE 


0.6856 


0.5667 


0.6493 


C.5917 


C.E7CC 


1.2716 


1.4143 


1.4726 


.ESTIVATE EFPC9 A? 
FSSCEvTaCE CP aCTCAL 
PMUFE r 1 1 E 


128.55 


88. SO 


116.60 


97.23 


24.2 £ 


El. 66 


IC2.C4 


11C. 27 


SIMPLE STC C £ V 1A T ICN 


C.3E2* 


0.3011 


0.3908 


C.4396 


0.7133 


0 .8571 


0.3568 


0.8529 


ClVU/nVE TEST TIv2 


2.SC9 


5.C*2 


7.507 


10.020 


11.119 


12.158 


12.223 


14.288 


CIFUITIVE FAILURES 


C * 7100 


W*2CO 


2.2100 


2.7800 


2.3600 


4 .2 7 CO 


4 .8 ICO 


5.97CC 



FvASE 


9 


IC 


11 


12 


13 


14 


15 


16 


AC7141 FAllUFE FATE 


C.4C0C 


0.4CCC 


0.4CCC 


C.400C 


C.C5CC 


0.C5CC 


C.05CC 


0.C5CC 


FlAKKEC TEST T IV E 


0.4C63 


0.4C61 


0.4063 


C . 4063 


2 .250* . 


3.25C4 


' 2.25C4 


3.2504 


VCCEl ESTIVATE 


1.0469 


0.5850 


0.8552 


C.9081 


0 .2 74 £ 


0 . 1 * <7 


C .C€24 


0.C715 


* $1 TV AT ? 6PPCP A * 
FEFCSMACE CP ACTUAL 

faiufe s/TE 


161.72 


147.24 


124.81 


127.02 


**9 .59 


l£9.*2 


66.77 


*2.CE 


SJvfUE STC CEVIAT1CN 


c.7404 


0.65E7 


0.5723 


C.6434 


C.2971 


0.2E37 


0.1450 


0.C665 


CIVLLA7 I*E TEST T1VE 


16. 166 


18.C57 


19.541 


21.304 


26.765 


51.970 


67.164 


82 .335 


CUVHAT1VE FAILURES 


6 .390 C 


7.4SC0 


7.65C0 


£.6900 


9.7300 


IC.4ECC 


ll .0600 


11.51C0 



.CC *.?5 e.:c 12.?? TE.CC 



1.2C « 

4 

4 

• 

* 

4 

4 








4 

• 

4 • SPEC I FI £0 FAILURE SAT* * 

• . HE AN FSTlMATn FAILURE RATg * 

• 


1.20 


« 

• 






. 


* 

• 




l.CC • 
• 
« 
4 








4 

• * 

• 

• 


1.00 


4 

4 

4 








* 

• • • 
* 




• 

4 


• 






• 

• 




C. EC • 
• 

4 

4 

4 

4 


4 


* 


4 4 


4 

• 

4 

• 

• 

• 

• 


c.*c 


4 

4 








* 

• 




C.<C « 

4 


. 






♦ 

• 


c.ec 


4 

4 

4 








4 

• 

• 

• 




C.*C • 

4 

4 






4 


4 

• 

• 

4 4 4 * 

* 

• 


o.*o 


4 

( 

4 

4 


4 4 






• 

4 

m 

• 




4 

C.2C 4 

4 

4 

4 

4 








• 

4 

• 

• 

4 


C.2C 


4 

4 

« 

. 








♦ 

• • * 
• 4 4 4 4 

* 




« 

c.c • 








• 

4 


C.T 


l.CC 


*.75 




a.;c 


12.25 16.CC 




M Vf l F l» HIM* 


ll » !l» 4»Nl'. - 


3 


PMSE! 
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ESURATSC FAILURE RATE 



C#$E 18 



10 ITEPS 



FM.M 


l 


2 


3 


4 


5 


6 


? 


8 


ACTUAL FAILURE RATE 


C.3C00 


Q.3CQ0 


0.3000 


C.3000 


C.700C 


C.1CCQ 


C.70CO 


C.7CCC 


KAMfC TEST TIRE 


0.5417 


0. 5 A 17 


0.5417 


C.5417 


C .2322 


0.2322 


0.2222 


C.2322 


RCCEL ESTIMATE 


0.4C9 l 


0.2629 


C.4S06 


C.4797 


C.7845 


0.8ECI 


0.877C 


0.9473 


E!TI»ME ERROR AS 
PERCEMACE CF ACTLAL 
FARUFE FATE 


36. 3E 


2C.97 


50.21 


59.89 


12.08 


25.72 


25.25 


35.72 


sarfie stc cematicn 


0.2150 


0.2511 


0.2E74 


C.2759 


C.4E51 


C.62ES 


0 . 52 € 5 


C.5C64 


CLPLLATIVE TEST TI>£ 


.4.927 


9.932 


14.858 


19.747 


21.909 


24.C61 


26.212 


28.241 


CIKIATIVE FAILURES 


1 • 5900 


3 .0400 


4.7300 


6.5600 


7.S4CC 


9.C6C0 


1C .51 CC 


12.47CC 


PWtE 


9 


1C 


11 


12 


13 


14 


15 


16 


actual failure rate 


C.4CC0 


0.40CO 


0.4000 


C.4000 


c.csoo 


Q.C5C0 


0.0500 


0.C5CC 


FIAPMC TEST TIRE 


0.4C63 


0.4C63 


0.4C62 


C.4C62 


2.25C4- 


3.25C4 


2.25C4 


3 . ?5C4 


••CCEL ESTIMATE 


0.6 137 


0.4828 


0.4971 


C.5100 


C • 13 12 


0.C745 


0.06C7 


0.C555 


ESTIP/’E EFCCR AS 
FERCEMAGE CF ACTUAL 
FAlllFE FATE 


53 .42 


20.54 


24.28 


27.50 


162.42 


*8.56 


21. 4C 


15.C2 


SAFFLE stc deviation 


0.4241 


0.3 264 


0.3328 


C .324 1 


C .1779 


0.1076 


0 .06 58 


C.C457 


CLRLLATIVE TEST TIRE 


32.125 


35.950 


39.705 


43-459 


72.610 


103.726 


132. 7J5 


162.586 


CLPLL ATIVE FAILURES 


13.6700 


15. C ACC 


16.4200 


17.6700 


19.1700 


20 .£400 


22.O4C0 


23.E2CC 


I.CC 



















i.;c 



SPFCIPtEO FAILURE RATE 
*EA* ESTlHATEO FAILURE RA T E 



S.i( 

R ►ASE 5 



u.co 
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S®ECIME C/»-f AN mi»AT«C FMLUR*: RATE 



CASE 16 



20 ITEMS 



PFASE 


1 


2 


3 


4 


5 


6 


7 


8 


ACTlil FAILURE RATE 


C.3CCC 


0.3CCO 


0.3000 


C .3000 


C.7OC0 


C.7CCC 


C.7CCC 


C.TCCC 


FLAAAfC TEST T I A 6 


0 • 5 A 1 7 


0.5417 


0.5417 


C.5417 


C .2322 


C.22 22 


C .23 22 


Cm 2122 


MCCEl ESTIMATE 


0.4135 


0.3518 


0.4095 


C . 3681 


C .7206 


0.7865 


C .7496 


0.7502 


EMlMTc EPPCR AS 

SI?£EU*aS T 1 f ic,uit 


39.49 


17.25 


36.50 


22. 7C 


2.94 


12.26 


7.CE 


7.17 


SAMPLE STO DEVIATION 


0.2905 


0.1970 


0.2966 


C.1911 


C.2467 


0.4426 


0.4265 


C.35C5 


CLMLLATI\.6 TEST TIME. 


9.994 


19.5E6 


29.890 


29.9C8 


44.204 


4E.475 


52.744 


57 .C‘*9 


CLFLIATUE FAULR5S 


3.0300 


5.9C00 


9.160C 


1 <.0600 


] 4.E1CC 


17.95CC 


21 .07 CO 


F3.55CC 


FUSE 


9 


10 


11 


12 


13 


14 


If 


16 


ACTUAL FAILURE RATE 


C.4CCC 


O.ACOO 


0.4000 


C.4000 


C.0500 


0.C5C0 


O.OSCC 


C.C5CC 


F1AAFEC TEST TIME 


0.4C62 


0.4C82 


C.4C63 


C.4062 


3 . 2 5 C 4 


3.25C4 


2.25C4 


3 .2504 


HCOEL ESTIMATE 


0.5C97 


-0.4649 


0.4842 


C.4427 


C.C837 


C.C521 


0.C524 


0.C482 


estimate eppcr A! 
percemtace CP ACTUAL 
FAILURE pate 


<7.42 


16.24 


21.05 


10.66 


67. 2C 


4.19 


4.65 


2.66 


SAMPLE S7C C6VUTUN 


0.3713 


0.2430 


0.2403 


C.2282 


C.C963 


O.C221 


C.C289 


C.C219 


CLFLL ATI \E TEST TIME 


44.569 


72.C51 


79.547 


E 7 .09 7 


147.563 


208.226 


267.724 


327.623 


CIHIAT1VE failures 


26.9100 


29.8600 


33 .1 ICO 


36.0300 


28.5CCC 


41.54CC 


44.62CC 


47.5CCC 


I.CC 


4.7! 


«.!C 




12.25 




14. CO 





C.<C 



♦ • SPEC! ^1 ED FAILURE RATS 
. * MEAN ESTIMATED FAILURE RATg 



8.*C 



12.25 
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APPENDIX D 



Results of Test M0D2 



1. Test MOD 2 

Test M0D2 used the AMSAA model to estimate the failure 
rate of the items tested except as described below. A more 
detailed discussion of the modification can be found in 
Section V-D. 

Use of the AMSAA model was modified as follows: 
a. The point estimate of the failure rate. 



number of failures during a phase 
total test time during a phase 



was used whenever cumulative test time over all items was 
less than 10 hours. 

b. The slope of the reliability growth pattern was 
estimated using the current point estimate, r , and the 
previous estimate, r^ > °f the failure rate as follows: 



SLOPE = r - r. , 
p i-l 



Increasing slope was then determined from the following 
relationship ; 



r 



P 



A 



^1 



> 




I 
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If the slope was increasing, the point estimate, r^ , was 
used as the current estimate of the failure rate. Then, 
the AMSAA model was reinitialized, that is, time and failures 
prior to an increasing slope were not considered in future 
estimates made by the model. 

2, The Results 

Results for Cases 4, 6, 15, and 18 are presented here as 
representative of the effect the modifications had on the 
performance of the model. A detailed description of the 
format of the results can be found in Appendix A. 
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CASE 4 



5 ITErS 



FMSf 


I 


2 


3 


4 


5 


6 


7 


8 


ACTWL FAILLPF RATE 


C.7CQ0 


O.55C0 


0.4250 


C.405C 


C.4CCC 


0.4CCC 


C.4CCC 


o.*coc 


FUNMC TEST TIRE 


C.2222 


0.2555 


0.3824 


C .40 I 3 


C.4C43 


0.4C43 


C.4C42 


C.4C43 


*CCEL ESTIMATE 


1.3244 


1*3186 


0.9675 


C .607 5 


C.8067 


0.74<2 


0.7787 


C. 7641 


ESTIMATE eFFCR A S 
PERCENTAGE CF ACT l A L 
FIULFE FATE 


89.49 


135.14 


127.44 


99.37 


IC1.46 


84.54 


<4.46 


S 4 .C3 


SiKFLf STC CEVIATICN 


0.6973 


0.7415 


0.6545 


C.4593 


C .465 5 


0.4834 


0.4941 


C.557C 


Cl HL AT I Vf TEST TTpE 


1.C74 


2.418 


4.2C2 


4.C49 


7.942 


9.842 


11.497 


13. “PC 


clpllatzve faulres 


C.6400 


1 . 4 SCO 


2.05CC 


2.6900 


3.J500 


4.15CC 


4.9CC0 


5.77CC 


PHASE 


9 


1C 


11 


12 


13 


14 


15 


14 


acual faillre rate 


C.4CCC 


0.4CCC 


0.4000 


C.4000 


C .3750 


0.2C00 


C.1CCC 


C.C5CC 


flafmc test ti he 


0.4C62 


0 . 4 C 43 


C.4C63 


C.4063 


C .4334 


C .8 126 


1.4252 


3.25C4 


PCCEl estimate 


0.8182 


0.8239 


0.7928 


C.3124 


C .769 6 


0.4844 


3.29C6 


0.2*21 


6 ST TM T E EFFCF AS 
FcRC6N T ACE CF ACTLAL 
faiuff fats 


104.55 


105.98 


98.21 


103.11 


110.42 


142.28 


150.57 


444.1 2 


SAJ»UE STC CEVIATICN 


0.4992 


0.4621 


0.4572 


C. 745 1 


C.7571 


C.42C3 


0*34 16 


1.C44C 


CLKLATIV? TEST TI»£ 


15.442 


17.219 


19.186 


21.049 


23.079 


24.840 


34,324 


49.5C4 


CLPLl AT 1V£ FilLLRES 


6.4400 


7.11C0 


7.7800 


E • 3600 


9.170C 


IC.C8C0 


1C. 4900 


U.58CC 


l.CC 


4.75 




8.JC 




12.25 




ie.cc 





1.7C 



l.CC 



SPECIFIED FAILURE RATE 

N6AN estimated failure RA^E 



c.c 

l.CC A* 75 

CF FCIMS CUT CF PANC* 



a. sc 
phases 
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CASE 4 



»KASI 


i 


2 


3 


4 


5 


6 


7 


6 


XCTLM PAIlLfiE RATE 


C.7CC0 


0.55C0 


0.4250 


C .4050 


C.40CO 


0.4CCC 


C.4CCC 


C.4CCC 


Fl/KMC HST TIM 


0.2322 


0.2555 


0.3E24 


C.4013 


C.4C63 


0.4C63 


0.4C63 


0.4C62 


KCCEL ESTIMATE 


C.9735 


0. 7546 


0.5621 


C.6275 


C.5517 


0.5162 


0.532C 


0.452C 


E 5 T IK /TE 6PBCP A? 
PPPC5MPG! Cf *CTt'4l 
fillLFE MTE 


29.13 


44.48 


32.50 


. 54.94 


27.92 


25. C6 


22.24 


22.2! 


•AMPLE STC C6VUTICN 


0.6C85 0.5476 


0.3205 


C.603 3 


C.2743 


0.2771 


C.3627 


fl. 2C44 


CL^UITlVc TEST TIM 


2. 136 


4.EE7 


3.462 


12.133 


15.882 


15.6 23 


22.4 1C 


27.195 


CLKlITm fMUBEi 


1.540C 


2.8100 


4 • 1 ICO 


5.7400 


7.16CC 


a.4icc 


ic.ioco 


1I.4I0C 




















PH!f 


5 


IC 


ll 


12 


12 


14 


15 


16 


ACUU MIlLFE FAT E 


0.4C00 


0.4CC0 


0.4000 


C.40QC 


C.375C 


0.2QC0 


c.iccc 


o.f c 2C 


FLAKMC TEST TIKE 


0.4C63 


0.4C63 


0.4C62 


C.4Q63 


C.4334 


0.8126 


1.625 2 


2.2SC4 


ACCEL ESTIMATE 


0.574C 


0.6525 


0.5374 


C.5670 


C • 5484 


0.2E01 


C.156C 


C.CE94 


ESTIkatj EPCCP PS 
FEACEKTICE Cf ACTlfil 
filLLFE PATE 


43.51 


63.11 


34.35 


41.75 


46.23 


* 8C.C4 


55.58 


Tt.71 


SAMPLE STC CEVUTICN 


C .3 474 


1.6556 


0.3225 


C. 3362 


C.2532 


0.2851 


C.1523 


0.C582 


CLKUATIVE TEST TIKE 


30.942 


34.723 


38.455 


42.187 


46.175 


52.627 


66.SE5 


58 »2C l 


CLALLATIVE FAILURES 


12.97CC 


14 .4 SCO 


16.0100 


I7.220C 


18.E2CC 


2C.56CC 


22.1500 


23. 530 C 


l.CC 


4 . 


75 


8.20 




12.25 




16.CC 




U2C « 

* 

* 

• 














♦ 

• 

* 

• 


l.*0 


• 

* 

t 

* 






♦ 


* SPECIPtEO FAILURE 


RATE 


• 

* 

• 

• 




i.cc * 






• 


• MEAN ES 


TIHATcD failure rate 


• 

4 


l.OC 



*c.;c 
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SPECIF 1 ED/mEAN ESTIMATED U’LUftE RATE 



CASE A 



20 ITERS 



PRASE 


1 


2 


3 


4 


3 


6 


7 


8 


ACTUAL FAILURE RATE 


0.7C00 


0.S5CC 


0.4230 


C.405C 


C.4CCC 


C.4CC0 


C.*CCC 


C.4CCC 


RUARMC TEST TIRE 


0.2322 


0.2555 


0.3824 


C.4013 


C.4C62 


0.4CA3 


C.4C62 


0.4C6? 


MCCEl ESTIMATE 


0.7*76 


0.6124 


0.5010 


C.4458 


C .4752 


C.4SC7 


C.444E 


C.47C3 


ESTIMATE gflFCP AS 

fepcemace cf actual 

FAILLFE PATE 


8.23 


11.53 


17.88 


10.07 


15.81 


12.67 


11. 15 


17. SA 


SAMPLE ST C CEVUT ICN 


c.Aiac 


0.3452 


C.2728 


C.2616 


C.2128 


0.2457 


C .2 144 


0.2141 


CUMULATIVE TEST Tt** 


4.213 


9.75e 


16.874 


24.303 


31.798 


25.227 


46.755 


54.ies 


CLMUATIV6 FAILURES 


2.95CC 


5. 86 CO 


8.3700 


11.7100 


14 .7 ICC 


17 .6 ICO 


2C .8300 


23.550C 


PRASE 


5 


1C 


11 


12 


13 


14 


i* 


* 6 


actlal fa ill fe pate 


C .4000 


O.4CC0 


0.4000 


0.4000 


C.375C 


C.2CC0 


c.icco 


C.CSCC 


PLARNEC TEST TIRE 


C.4C63 


0.4C63 


0.4C63 


C.4063 


C.4334 


0.8126 


l .6232 


2.2SC4 


MCCEL ESTIMATE 


0.4444 


0.47C5 


0.4536 


C. 4404 


C.4203 


0.2571 


C.14C2 


C. (696 


ESTIMATE 6PSC3 AS 
PERCcRTAC.j CF ACTUAL 
FAllLFc PATE 


U .11 


17.72 


13. 4C 


10.1C 


12. C7 


2E.53 


4C.3C 


35. ’2 


SAMPLE STC CEVIATKM 


C.2CG5 


0.2257 


0.2262 


C.2134 


C.2216 


0.1*56 


C.C54? 


C.C20? 


CLMtlATlVI TEST TIRE 


61.676 


69.122 


76.672 


E4.172 


52.1S4 


1C7.154 


127. 2?C 


157.42? 


CUMULATIVE FAILURES 


27.0400 


3G.22C0 


32.3500 


26.170C 


25.C600 


42.C6CC 


44.6CCC 


47.8C0C 


l.CC 


4.75 




8. SC 




12. 2S 




16. C' 




I.iC ♦ 

« 

• 

4 

• 














♦ 

• 

* 

• 

• 


1.2 


• 

• 

4 

• 

l.CC • 

4 






♦ • 


SPEC I FI EO FAILURE RATE 




* 

« 

• 

• 

« 








• • 


MEAN ESTIMATED FAILURE 


RATE 


♦ 

♦ 


l.C 
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CiSi 6 



5 1TC>< 



• USE 


l 


2 


3 


4 


5 


i 


t 


t 


KU/l F/IUPl BAT* 


C.7CQQ 


0. 7CC0 


0.7000 


C.7C00 


C.70C0 


0.4000 


C.40CC 


f .4CCC 


FimfC TEST T 1 ► € 


0.2 322 


0.2*22 


0.2222 


C.2322 


C.2322 


G.4C63 


0.4063 


0 . 4 C 6 ■* 


PCCEL «‘m/T£ 


1.3632 


1 .45*5 


1.3739 


1.4043 


1.342 1 


1.C711 


C.47 57 


C.7634 


ESTIMATE EF = C» AS 
FE-CEFjiCE CF aCTLn 
ftl LIFE FAT6 


9 5.03 


10* .36 


96.28 


100.61 


41.72 


167.77 


128.43 


4C.1C 


SAMPLE $TC CEVlaTlCN 


0.6434 


0.8648 


0.7*31 


(.7801 


C.6943 


0 .7167 


0.6 386 


0.4694 


CLPLLATIVE TE$T TIf£ 


I.C61 


2.128 


3.209 


4.30? 


5.374 


7.210 


9.C75 


IC.468 


CLHIAT1V6 FlUtflE! 


C.7400 


1.41C0 


2.1100 


2.8400 


3.470C 


4.42C0 


4.9600 


5.E4CC 




9 


1C 


11 


12 


13 


14 


15 


16 


ictlai FaiiLFE PATS 


C.4C00 


0.4CCC 


O.ICOO 


c.iooc 


C.1CCC 


o.rcco 


C.1CCC 


c.iccc 


HAFMC TEST TIP' E 


0 .4 063 


Q.4C63 


1.6252 


1.6252 


1.6252 * 


1.6252 


1.62*2 


1.6252 


ACCEL ESTATE 


C.T354 


0.7C56 


0.3340 


C.2607 


C.2375 


0.2262 


C.2SC7 


C.2264 


1 ST 1 ► AT f £PPC» AS 

fefcemace CP actlal 
FA lUfE PATc 


82.8* 


77.29 


233.45 


160.72 


137.47 


126.17 


15C.67 


1.16 .9C 


jABfLE STC CEVlATIC* 


0.5135 


0.5242 


0.4373 


C.292 7 


C.2C92 


0.1717 


0.31C9 


0. 1637 


CLALLATIW TEST T1>E 


12.S56 


14.742 


22.241 


29.722 


37.201 


44.676 


52.C44 


59.522 


CLAUATlVE FAILURES 


6.6CC0 


7.02CO 


7.8*00 


E.630C 


9.63C0 


1C.14CC 


!C.e4C0 


11.910C 


1 . 2 c < . 
« 

* 

« 


• • • 












4 

• 

♦ 

• 


1.2C 


* 

* 

• 

« 




* 




♦ • SPSCIFISO FAILURE RAT? 


• 

• 

• 

• 




l.CC ! 
« 








• • MEAN 


E STIHATf 0 


FAILURE 


*ATg I 

♦ 

• 


l.QC 



r: C,4C 

u 4 



c.;c 



c.c 

l.CC 4. *3 

M*6*6 C F PCI M J CLT CF PaACC • 5 



121 



?*£C!f ItC/»fAN ESTIMATED FAILURE R AT £ 



CASE 6 



10 ITERS 



PRASE 


1 


2 


3 


4 


5 


6 


1 


8 


ACTUl FAILLFE BATE 


0.7C00 


O.TCCO 


C.1C00 


C.100C 


C.1CCC 


O.AQCC 


C.4CCC 


G.4CCC 


FlARREC TEST TIRE 


0.2222 


0.2222 


0.2222 


C .2122 


C .2 32 2 


0.4C63 


0.4C62 


t • 4 C6 2 


MCCEl ESTIMATE 


0.9152 


0 .9103 


0.3404 


C .9337 


C . 8563 


0 .5468 


0.5211 


C. A54A 


«;T!H7E EFFCR AS 
fIqcertace Cf ACTUL 
FaUUE fate 


21.22 


36.62 


20. CS 


23. 3E 


22. 4C 


26.71 


21.53 


12.55 


sample stc cewaticn 


0.5019 


0.5922 


0.4C66 


C.4841 


C .4544 


C • 4441 


0.4024 


C.?752 


CLPLLAT I\£ TEST TIM* 


2.158 


4.217 


4.441 


E.553 


1C. 725 


14.455 


18.261 


2‘>.C9‘* 


cumulative failures 


1.3 500 


2.9*00 


4 .3 ICC 


1.9200 


1 .0600 


S.66CO 


5 .5800 


u.ncc 



PRASE 


9 


10 


11 


12 


13 


14 


l! 


16 


actual faillre rate 


C.4CCC 


0.4C00 


0.1000 


C.IOOO 


C.IOOO 


0.1C00 


0 .1 CCC 


C. 1CCC 


FIARREC TEST TIRE 


0.4C63 


0.4C63 


1.6252 


1.6252 


1.6252 


1.6252 


1.62*2 


1.6252 


PCOEl ESTIMATE 


0.5*24 


0.5131 


0.2114 


C.1731 


C. 1586 


0.2E52 


0.1665 


0.1746 


estirate effcp AS 
FERCERTiCE ACTUAL 
FAllUFc CiTc 


33.10 


28.27 


111 .36 


72.01 


5E.6C 


IE*. 23 


66. AE 


14.65 


SAMPLE STC CEVIaTICN 


0.3345 


0.2549 


0.2015 


C.1854 


(1. 1254 


I.C424 


C.105C 


0.1*0* 


CL R LL A TI \£ TEST n*«E 


25.E31 


29.585* 


44.552 


*9.418 


74.433 


35.220 


1QA.22I 


115.306 


CLMLLlTIVE FAILURES 


12.1500 


13.94QC 


15.3500 


11.4500 


15.C2CC 


2C.41C0 


22.1EC0 


22.110C 


I.CC 


4.T5 




8 * SC 




12.25 




16. CC 





SPECIFIED FAILURE RATE 
1 MEAN CSTIMATEO FAILURE RATE 



C.C 



a. sc 

PRASES 



12 .ZS 



122 



CASE 6 



20 IT!*? 



®F1!I 


1 


2 


3 


4 


5 


t 


7 


8 


AC TLA t F A ILL* t RATE 


C.KOC 


0.7CC0 


0.7000 


C.70CC 


C . 7000 


0.4CCO 


C.4CCC 


C.*.rcC 


FLAIMC TEST THE 


0.2*22 


0.2*22 


C.2322 


C.2322 


C.2322 


C.4C63 


0.4C63 


C .4 Co3 


PCCEL ESTIMATE 


0.7251 


0.8171 


0.7619 


C.792C 


C.7287 


0.4545 


0.4458 


0.4541 


EMIKTE E?'CP AS 
PERCENT *CE Q f ACTUAL 
FA ILL f E c iTe 


3.58 


16.72 


8 .84 


13.14 


4.K 


13.64 


11.46 


5 5.52 


SIPPLE STC CEWAT1CN 


G • 4C8 7 


0.4C78 


0.4044 


C.3S25 


C .43 1 8 


0.2423 


C. 1882 


C. 2 4 1 1 


CL ILLATIVE TEST THE 


A. 254 


8.561 


12.842 


17.130 


21.415 


28.5C5 


36.41C 


43.831 


CUMULATIVE FAILURE! 


2.77C0 


6.0CC0 


9.200C 


12.3000 


15.21CC 


18.C7CC 


21.C2C0 


24.2CCC 


FUSE 


9 


1C 


11 


12 


13 


14 


15 


16 


actual FAILURE RATE 


C.4CCC 


0.4CC0 


0.1000 


C.1C00 


C.100C 


0.1000 


C.13CC 


C.IC7C 


FlAMIC TEST THE 


0.4C63 


0.4C62 


1.6252 


1.6252 


i .6252 


1.6252 


1.6252 


1.6252 


RCCEL estimate 


0.4C30 


0.4359 


0.1645 


C. 1306 


C.122C 


0.1285 


0.1262 


C.' -05 


1ST IP AT E EFPCfl A! 
PERCEPT AC! C f ACTUAL 

faiufe fate 


0.74 


5.58 


64.48 


30.57 


21. 5E 


2E.52 


28. 15 


2C.E7 


5 A* FLE STC CEVUT1CN 


C .2 05 5 


0.2249 


0.1760 


C.058S 


C.C487 


0 .1138 


0.1121 


0. C 68 5 


CUMULATIVE TEST THE 


51.273 


58. £56 


88.816 


118.487 


1 4 E .4 55 


178.515 


2CE. 545 


238.637 


cumulative failure; 


27.0300 


30.0400 


33.17CC 


26.4600 


25.43CC 


41 .57CC 


45.26C0 


48.22CC 


l.CC 


4. 


• c 


8 • !C 




12.25 




16. CC 





1.20 



C.K 



7 C.*C 



c.ic 



♦ • specific failure rats 

. • HEAN ESTIMATED FAILURE RAT= 



♦ 4 4 



* * ♦ 4 ♦ 



8.20 

pfases 



c.o 



123 



CASE 15 



5 mu 



FPA«| 


I 


2 


3 


4 


5 


6 


7 


P 


ACTLU faiiupe PATE 


C.7CC0 


0.3CCO 


0.0500 


C . 5000 


C.2CCC 


C.1CCC 


0-4CCC 


C.2CCC 


FlAPPEC TEST TIPI 


0.2222 


0.5417 


3.25C4 


C.325C 


C .8 126 


1.6252 


C.4C63 


0.5417 


PCCEl E5TIPAT6 


1.523G 


o.565a 


c.4csa 


C.7138 


C .5982 


0.2474 


C.6I54 


C .6 282 


CJimT? gPRCR A! 

fercemace CF actual 

F / ILL F E RATE 


117.57 


223.26 


711.51 


43.77 


159.10 


247 . AC 


53. E4 


172. 1 : 


SAPFlE ETC CEVI/TICN 


1.0CS3 


N 1 
O 1 
rM 1 
« 1 

• 1 

U | 

1 


0.3208 


0.6278 


C.5C43 


0.2731 


0.5CE1 


C.472* 


CLPLL/T1VE TEST TlPg 


1.074 


3.573 


18.481 


15.990 


22.722 


31.225 


32.112 


35.575 


CLRLLA^IVE FAILURES 


0.75CC 


1.4EC0 


2.1600 


2.9300 


3.5100 


4.22C0 


4 .56 CC 


5.76CC 



FPA5E 


9 


1C 


11 


12 


13 


14 


15 


16 


ACTLAL FAILLFE RATE 


C.2CG0 


0.15C0 


C. 3 COO 


C • 3000 


C.2QCC 


C.1CCQ 


C.10CC 


0. 1CCC 


UAPPEC TEST TIPI 


0.3126 


1.CE25 


0.5417 


C .541 7 


C.E126 . 


1.6552 


1.6252 


1.625? 


PCCEL ESTIMATE 


2.5C16 


0.32C1 


C.458C 


C.6164 


C.4952 


0.2215 


C.24C5 


C. 1 782 


estipate error as 

PERCEPTACE CF ACTLAL 
f A ILL FE a A TE 


1150. 6C 


113.25 


66.01 


105.46 


145.55 


’ 221.54 


2 AC. 52 


7E.34 


S/PFLE 5TC C6UAT1CN 


19.3257 


0.2558 


0.3740 


C .3707 


C.2226 


0.5710 


1.3128 


C. 16 17 


CLPLLAT1VC TEST TIP' 


35.351 


44.283 


46. 786 


45.254 


53.005 


6C.484 


68.C57 


75.725 


CLPLLATIVE FAILURES 


6.3500 


7.36CC 


8.3100 


£.7000 


5.570C 


10.26CC 


11.07CC 


11 • 72 CC 


I.CC 


4.75 




8 - 5C 




12.25 




16. CC 





i.<c 



c.;c 



* • SPECIFIED FAILURE RATS 
. • mean ESTIMATED FAILURE RATg 



♦ 4 



4 4 



c.c 

I.CC 4*75 

HP?Ff CF FCIMS CLT CF RAACE 



124 



CASE IS 



10 ITEMS 



PHjf 


l 


2 


a 


4 


5 


6 


7 


8 


ACTUAL FAILUR* PATE 

fuammc mi t 1 ► e 


C.7CC0 

0.2222 


0.3CC0 
0. 5 A 17 


0.0500 

3.22C4 


C • 5000 
C.325C 


C.20CC 
C .8 126 


0.10C0 

1.6252 


0.4CCC 

C.4C63 


C.2CCC 

0.3417 


MCCEL ESTIMATE 


1.C25Z 


0.S182 


0.0587 


C.5584 


C.3268 


0.1522 


0.4522 


C . 4602 


ESTIMATE EFRC? A! 
FERCEMTACE Cf ACTUAL 
FmiM RATE 


48.46 


72.74 


57.43 


11.65 


63.41 


53.24 


23. C4 


22.42 


SAMPLE STC CENlATlCN 


O.S36e 


0. 3* *3 


0.1555 


C.4635 


C.2906 


0. 17J5 


0.3222 


C. 2654 


CUMULATIVE 7 E S7 7 1 ► E 


2. 10 A 


7.CE3 


37.101 


40.105 


47 .606 


62.576 


66.204 


71.262 


cmumi FJIU’ES 


1.77C0 


3.24C0 


4. 8500 


6.3000 


7.8200 


5.27C0 


1C.5ECC 


12.47CC 



FUSE 


5 


1C 


11 


12 


13 


14 


12 


16 


ACT UAL FA 1LUFE PATE 


C.2000 


0.15CC 


C.3C00 


C. 300 0 


C.2000 


C.ICCO 


0.1C00 


e.ircc 


PLAMEC TEST TI ► E 


C. 8126 


i.cels 


0.5417 


C .541 7 


0.6126 


1.6222 


1.6222 


1.6222 


MCCEL ESTIMATE 


C .3 500 


0.2213 


0.3855 


C.3844 


C.2765 


C.17C8 


O. 1 7C0 


O.U’5 


ESTIMATE EPfiCP AS 
CEPCEMACE OF ACTUAL 
FA1LLFE PATE 


75. OC 


67.21 


28.64 


28.13 


• 28.43 


7C.84 


70.01 


62.54 


SAMPLE ST C CEVtATICK 


0.3257 


0.2225 


0.2644 


C .2298 


C .2123 


0.1212 


0.1785 


C. 1242 


CUMULATIVE TEST TIME 


78.788 


ae.izs 


53.707 


58.702 


1C6.242 


121. 2C5 


136.227 


1*1.152 


CUMULATIVE FAILURES 


13.6500 


15.57C0 


16.8200 


IE. 6890 


15.5200 


21 .4 ICO 


22.2500 


24.26CC 



















1.2C 


4 

• 

4 

« 

• 
















« 

• 

• 














l.CC 


• 

« 










♦ • S?!C I f IF 3 FA 1UJP8 PATE 






4 

• 

4 

« 

• 










. * MEAN e«TI#lTEO FAILURE PATE 




C.EC 


• 

4 

« 

• 

« 
















• 

« 

4 4 
« 

4 














C.6C 


• 

4 

4 

• 
















• 

• 




• 












. 
















* 

4 




• 




• 








4 

4 










• 




C.4C 


4 

« 








♦ 








4 

* 










• 






4 
















4 4 










» 4 * 
















. 






4 










* 




c.;c 


* 

« 




4 


# 




4 4 






4 
















• 

• 










4 


• l 




• 

t 


. 




* 




4 


4 4 • 




4 

4 


4 












C.( 


4 

* 
















l.CC 




4.15 






9.50 12.25 


16. CC 



MMASES 



1.2C 



1.00 



C.8C 



C.*0 



C.2C 



125 



fpicintcmi* istimatic failure rati 



is 



20 1TIRS 



FFASI 


1 


2 


3 


4 


5 


< 


7 


A 


/cun fa ucpi pau 


0.7C0C 


0.2CC0 


0.0500 


C . 5000 


C.200C 


C.ICCC 


0.4CCO 


c. -ccc 


FUPMC TEST TIRE 


0.2222 


0.1417 


3.2104 


C.325C 


C.8126 


1.6212 


C.4C63 


C.1417 


RCCEl EMlPATg 


0.7422 


0.4253 


0.0615 


C.4776 


C .3365 


0.1364 


0.4143 


C.;‘21 


IM1MTI IF PCS AS 

ill IttlW KU<1 


8.85 


46.43 


22.92 


4.48 


<1.4* 


36.44 


13.16 


1C .7? 


SARFlE 5TC C6WATICN 


C.42C5 


0.3188 


0.0290 


C .3072 


C.21C3 


C.CUfi 


0.2614 


C. 2672 


ClPLlATlVI test T!P£ 


4.272 


14.288 


74.066 


E0.096 


55.034 


124.511 


122.246 


142.276 


CtKlATX\I F 1 ILLP IS 


2.95CG 


5 .81 CO 


9.9C00 


11.7600 


14.13CC 


la.oico 


21 .32 CC 


24.41CC 


FUSE 


5 


1C 


11 


12 


13 


14 


11 


16 


ACUAl PAILIPI PAH 


C.2C00 


0.1100 


0.3 OCO 


C • 3000 


C.200C 


C.ICCC 


0.1000 


0. IC7C 


FIAPAEC 16 ST T T ► I 


0.6121 


uceSs 


0.5417 


C.5417 


C.E126 


1.6212 


1.62*7 


1.6*»57 


PCCfL ESTIMATE 


0.2175 


0. 1585 


C.325C 


C.3983 


C .281 2 


C.I4C3 


0.122? 


c.r>7< 


C5TIM1C £ P P C P AS 
PffiCEFTACI CF ACTLH 
FIULFE «IT£ 


24.55 


32.23 


12.95 


32.77 


4C.60 


40.3* 


22.16 


31.62 


S2PFII S T C CE’.IATICN 


0.1616 


0. 1C60 


0.1566 


C .2533 


C.1828 


0. Cf 44 


0.053* 


C.1243 


ClPUlTlVI TEST TIPS 


157.243 


177 .242 


187.247 


157.196 


212.154 


242.173 


272.293 


l r 2 • 3C 6 


ClM>WTl%f FA HIP IS 


27.4CCC 


30.42C0 


33.4100 


26.6600 


35.6 ICO 


42.66C0 


45 . 45 CC 


47.57CC 


l.CC 


4.75 




8. 1C 




12.2! 




16. CC 





♦ • SPICIHEC FAILURE R4TI 
. • PSlH EJTIKAT&O F41LLRE PATE 



» ♦ 



4 4 



C.*C 



8.1C 

P4Ait« 



12.21 



126 



SP EC 1 FI EO/NEAN tS T !M4TpO FAllURE RATE 



CASE U 



5 ITCFJ 



fUJI 


1 


2 


3 


4 


5 


4 


7 


8 


ICTUI FAILURE RATE 


C.300C 


0.3C00 


0.3C00 


C.3000 


C.70CC 


C.7CC0 


0 .TOCO 


0. 7C0C 


PlARREC TEST TIRE 


0.5417 


0.5417 


0.5417 


C.5417 


C.2322 


C.222? 


C.2322 


*0.2232 


PCCEl ESURATE 


0.6856 


0.575*9 


0.6478 


C .6409 


C.932C 


I .2916 


1 .4142 


U 5C4A 


. 6 J 1 1R IT E ERRCB is 
MftCEMJCf Cf ACTLH 
f 4 1 ll P E a HE 


128.55 


91.S4 


115.95 


113.64 


33.14 


64.15 


IC2.C2 


114.51 


S/PUE ETC CESIATICN 


C.3624 


0.3C48 


0.3914 


C.3941 


C.4349 


C.82C6 


0.8341 


C.6529 


CIPUITIVE TEST TIRE 


2.5C9 


5.C42 


7.507 


1C. 020 


11.119 


12.158 


12.223 


14.586 


ClRUATItE fAULRES 


0.71C0 


1.33C0 


2.1800 


2.7800 


3.26CC 


4.27CC 


4.94CC 


3.97CC 


PRASE 


•9 


1C 


11 


12 


* 13 


14 


15 


14 


ACUU FAILURE RATS 


C.4CCC 


0.4CCQ 


0.4C0C 


C.4C00 


C.C500 


0.C5CC 


C.C5CC 


0.050C 


PLARREC TEST TIRE 


C.4C63 


0.4C43 


0.4C63 


C .4063 


3.25C4 


3.25C4 


2.25C4 


3 . 2 50 a 


RCC El ESTIRATE 


1.0843 


0 .96C0 


0.8954 


C.9058 


C .2407 


C.1261 


0.C842 


C.C911 


ESTIRME SPRCP AS 
FERCSMiGE CF ICUU 
FAIllPE PIU 


171. C4 


145 .Cl 


123.85 


126.46 


361.37 


154.22 


72.53 


82.17 


SARPlE S7C CEVIATICN 


C.88QS 


0.4514 


0.6219 


C .6619 


C.3637 


0.2458 


0.12E8 


O.C75C 


CIRUITIVE TEST TIR* 


14. 166 


18.C57 


19.941 


21.804 


34.745 


51.S7C 


47.144 


82.335 


CIRll AT It E FAILURES 


6,3900 


7.4‘CC 


7.77C0 


8.6900 


5.78CC 


10.35C0 


11.09CC 


11.75CC 


I.CC 


A. 15 




8. !C 




12.2? 




14. CC 




1.5C • 

• 




. 


• • 








♦ 

• 


1.21 



I.CC 



♦ ♦ 



« ♦ ♦ 4 



c.ac 



c.;c 



4 • SPECIFIED FIIIUR6 PATE 
• • *51* 6<TI*|TfO FAllUE »ATg 



C.C 

I.CC A * 15 

MRt'R (f ILtM! CIT CT RAKCC • 3 



9.5C 

PHASES 



127 



ClU 16 



10 ner* 



FUSE 


l 


2 


3 


4 


5 


6 


7 


6 


ACTlAl FAILURE RATE 


C.3C0C 


0.3CC0 


0.3000 


0.3000 


C.7C00 


0.7CC0 


C.TCCC 


C.7CCC 


HAPPEC 1 6 * T 71PE 


0.5417 


0.5417 


C.5417 


C.5417 


C.2322 


0.2222 


C .2 222 


C.2222 


KCEl ESTIMATE 


0.4CSI 


0.3541 


0.4504 


C.4855 


C. 7803 


0.88C2 


0 .87 TC 


C. 5473 


6 5 T I ► e T E ECPCR AS 
PERCENTAGE Of ACTUAL 
FAILURE FATE 


36.38 


21.37 


50.13 


62.18 


12. 5C 


25.74 


« 2. 55 


2 5.23 


SAMLE STC CE V IAT 1 CP 


0.2150 


0.2243 


C.2807 


C.2788 


C.4813 


0.6264 


C • 52 65 


C.5C64 


coumve test tive 


4.52 7 


<>.532 


14.658 


15.747 


21.5C5 


24.C61 • 


26.213 


28.341 


CLFLLAT l\t FAlllRES 


l .55C0 


2.8700 


4.7300 


6.5600 


7.5700 


5.06CC 


1C • SI CO 


12.47CC 



FMSf 


8 


1C 


11 


12 


13 


14 


15 


16 


ACTLAl FARLPE RATE 


C.4CCC 


0.4CCC 


C.4C00 


C.400C 


C.C500 


0.05C0 


0.C5CC 


C.C5CC 


FtAPPEC TEST 7 IP E 


0.4C6 3 


0.4C62 


0.4C62 


C.4C63 


3.25C4 


3.25C4 


2.75C4 


2.25C4 


PCCE1 ESTIVATE 


0.6132 


0.47E7 


0.4553 


C. 51 73 


C.1325 


0.C757 


0.C7CC 


0.C571 


IMlPA’E EF5CR AS 
PERCENTAGE C F ACTUAL 
FAllLPE W7E 


53.21 


15.47 


23 .82 


28.33 


144.85 


♦ 55.48 


4C. 1C 


54. 2E 


SAVKE STC CEV1AT1CK 


0.4247 


0.3288 


0.3216 


C.3238 


C.1755 


0 . 1 C68 


0.C671 


0.2C44 


CUMULATIVE TEST TIP! 


22.122 


35.55C 


38. 705 


43.458 


72.610 


103.736 


123. 7*5 


142.566 


CLPUATIV8 FAILURES 


13.6700 


15.06C0 


16.4200 


17.6700 


15.170C 


2C.84CC 


22.P400 


23. 42C' 







1 ,cc 






4.75 






«.«C 


12.2? 


16. CC 






I.2C 


4 

• 

« 
















4 

4 

4 


1.20 






t 

• 

• 

• 














♦ « SPECIFIC FAILURE rate 


• 

• 

4 








• 

« 














. « *EAN 5ST1-AT60 FAILURE 


rat g ; 






t.cc 


« 

« 
















• 

4 

4 


1.00 






« 












• 




• 

4 

< 




Ol 




4 
















• 




























< 
























□c 




4 
















• 




at 

s 


C .EC 


4 

• 






• 
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♦ • • 






c.c 
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4 


c.o 






























l.LC 






4.75 






8.5C 


12.25 


u.oo 





PHASES 



128 



CASE 16 





i 


2 


1 


4 


5 


6 


7 


8 


ACU/l FAILURE J»ATg 


C.3CCC 


0.3CC0 


0.3000 


C.300C 


c. <ccc 


C.7CCC 


0.7CC0 


C.7C0C 


FIJFFEC 1 6 ST It ► E 


0.5*11 


0.5*11 


0.5411 


C.5417 


C.2322 


C.2222 


C.2222 


C.2222 


pCCEl 6STIFJ16 


0.3215 


0.3810 


0.4C89 


C • 3709 


C.7200 


0.1E5C 


0.7526 


0. 7*99 


E f T !* /TP gPFCP & ? 
f2scef t :€E Cf achal 
FA illFE PATE 


7 .It 


2C.2* 


36.29 


23.62 


2.86 


12.72 


7.51 


1.13 


SAPFte STC C8V1AT1CK 


0. 181! 


0.31*2 


C.3177 


C.2027 


C.351C 


C . 44 14 


0.4237 


C.29Q* 


CLH.W T 1V6 TEST TIPS 


9.996 


19.986 


29.890 


29.908 


44.206 


48.415 


52.744 


57.C39 


ctuwme fAiiupgs 


3.020C 


5.9CCC 


8.180C 


12.0600 


14.61CC 


11.99C0 


21.C2CC 


23.95CC 


FP A 5E 


9 


1C 


11 


12 


12 


14 


15 


16 


ACUU FAIIUP8 PATE 


C.4C0C 


o.*coo 


0.4000 


C.4000 


C.C5C0 


C.CSCC 


C.C5CC 


C.C-CO 


FIAMEC . TEST TiPE 


0.4C62 


0. 4 C63 


0.4C63 


C.4C63 


3.25C4 


3 .2! C4 


2.2SC4 


3.25C4 


*CCEl ESTlPlTg 


C.5C77 


0.4840 


0.4644 


C • 4414 


C.0807 


0.C547 


0.0691 


0.C619 


ffTIP/TE EF e C F AS 
FcACEMaCE Cf ACHAl 
FAiU*g FATE 


26.92 


16. Cl 


21.11 


K.35 


61. SC 


9.26 


2C.29 


22 . ec 


SA«*flE STC C6VUTICN 


0.3717 


0.2*41 


0.2272 


C.2281 


C.C813 


0.C29C 


0.0366 


C.C75C 


CLPLIMSVS TEST TIPS 


64 .569 


72.C91 


79.547 


f 1.C57 


147.562 


208.226 


267.126 


327 . 8^2 


CmUTiYE FllUPES 


26 . 9 ICO 


29.86C0 


33.11CC 


26.0300 


26.81CC 


4i.!4CC 


44.62C0 


47.5CCC 


T.CC 


A. 15 




8 • 5<J 




12.2! 




16. CC 




l.SC ♦ 

• 

• 

• 














4 

• 

* 

t 


1.73 


• 

• 

« 

* 








4 4 $CECI* 


♦fC FAIUlfif PATE 


• 

• 

• 

• 




l.CC 4 
« 
• 








. • *45*4 SSTIPA160 


FA ( LL*E PATg 


• 

4 

* 

• 


1.9C 


• 

-« • 

«. 4 














• 

* 

• 

• 

• 




£ C.fC • 

3 : 

J • 

i 


4 


4 


4 4 








4 

• 

• 

• 


C .* 3 



Z c.*c 



« 4 4 4 



4 ♦ 



8. SC 
pfA'.r ; 



12. 25 
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APPENDIX E 



Results of Test M0D3 



1. Test M0D3 

Test M0D3 used the AHSAA model to estimate the failure 
rate of the items tested except as described below. A more 
detailed discussion of the modification can be found in 
Section V-D. 

Use of the AHSAA model was modified as follows: 
a. The point estimate of the failure rate, 

number of failures during a phase 

r = 

y total test time during a phase 



was used whenever cumulative test time over all items was 
less than 10 hours. 

b. The slope of the reliability growth pattern was 
estimated using the current point estimate , r , and the two 



previous estimates of the failure rate, 
slope estimated was in two parts. 



r . , and r . 0 , 
l-l i-2 



The 






r 



i-i 



A 



r . 

l- 



2 



and r 

P 






r i~i 



t 



The estimate of the slope was considered increasing if both 
parts of the estimate were determined to be increasing as 
follows ; 
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A 



> 



,07 




r . 



and 



r. 



r . 



i-1 



> . 07 



P 




used as the current estimate of the failure rate. Then, 
the AMSAA model was reinitialized, that is, time and failures 
prior to an increasing slope were not considered in future 
estimates made by the model. 

2. The Results 

Results for Cases 4, 6, 15, and 18 are presented here as 
representative of the effect the modifications had on the 
performance of the model. A detailed description of the 
format of the results can be found in Appendix A. 
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SPECIFIfC/MEAH ES1I“ATEC FA ILU*E RATI 



CASE * 



5 ITEMS 



9¥kU 


1 


2 


3 


A 


• 


i 


T 


A 


ACTLil f/ILLFE SATE 


0.7000 


0.55C0 


0 .<>250 


0 . *050 


<.*c<< 


c.*<< c 


c.*cco 


c. tree 


FLAMMC TEST TIRE 


0.2322 


0.295! 


0.3E2* 


C .*01 3 


C .*063 


0 •* <63 


0 .*062 


C. *C6 2 


FCC EL ESTIMATE 


1.326* 


I .29C0 


0.9888 


0.8127 


c.ac** 


0.6C62 


o.*a *2 


e.*7e« 


•STIM/tE EFPCR AS 
PERCENTAGE CF ACTUAL 
FAILLFE PiT 6 


89. *9 


13*. 5* 


122. A! 


ICC. 68 


ICI.OS 


21.55 


2i.ee 


19 . 6 ? 


2 A M f i f SU CEVIATICA 


0.6978 


0.7256 


0.65 17 


<•*575 


<•*637 


0.525E 


0.21SC 


C.7967 


CLMUJTlvE TEST TIP? 


I.C7* 


2 .«ia 


1 

4 * 1 

~ ] 
n 1 
to | 

) 

1 


6 • C* 9 


7.9*2 


5.E*2 


11.697 


13. -ec 


CUMULATIVE FAILURES 


C .6 400 


I .5100 


2.0700 


2. 910C 


3.5SOO 


*.27<C 


5.C7CC 


5.7TCC 



OfASE 


S 


1C 


11 


12 


13 


1* 


15 


16 


ICTLAl FAILURE RATE 


c.*ooo 


o.*cco 


o.*coo 


c.*ooo 


C.2750 


C.2CC0 


C.1CC0 


0.< 5CC 


FLJF8EC TEST TIME 


C •* <63 


0.* <63 


0.*C62 


<.*C63 


C*. *33* 


0.8X26 


X .6252 


3.25C* 


MCC Et ESTIMATE 


0.5C2* 


0.5153 


0.5353 


C .5* 32 


0. *83 1 


0.2*56 


C .2* 5 7 


C.1275 


ESTIMATE EPPC» AS 
PEftCtMACE CP ACTL4L 
F A I LL P E PATE 


25.85 


28.83 


33.81 


35.79 


26.52 


72. 62 


1*5.66 


15*. 97 


SAMFtE STC CEVJATIC* 


0.3C57 


0.321* 


0.33*8 


C.3906 


<• 32C9 


0.2292 


C .2752 


C.<EX* 


CLMLL ATI VE TEST TIME 


1 5. **2 


17.2X9 


19.186 


21.0*9 


22.079 


26. EtC 


3*. 226 


*9.2C* 


CLMLLATIVE FAILURES 


6.5E0C 


7.3CC0 


8.0700 


8.3700 


9.3200 


I0.08C0 


IC.E9CC 


X1.5CCC 


].<< 


*.T5 




8.5C 




12.25 




U.CC 





l.« 



♦ • SPECIFIED FAtLUflE RATE 
. • N£AU SStlHATEO FAILURE <U T 



<.IC 



♦ 4 * 



4 4 4 4 



c.c 

• CC A. 75 

K^eEf CF FCIMS CUT CF SINCE 
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CISC A 

1C ITEM 



PH?t 



ICTln PiHiPE 
f t / AA f C TEST TIM 


C.7CC0 
0 .2 322 


0 • ?! CO 
O.Z55S 


0-4250 

C.3I24 


C .40 50 
C.4013 


C.400C 

C.4C63 


0.4CC0 

0.4C63 


C .4CCC 
0.*C63 


C.4f CC 
0.4C6? 


PCCEl ESTIMATE 


C.9T35 


0.7761 


0.56T4 


C.5432 


C.4428 


0.45*1 


0.4351 


0.4’1 6 


E?T I •» J T f «f.PCP t* 
JEPCEMICE Ct AC71U 
P/llLFE Pile 


39.12 


41 .11 


33.50 


34.13 


10. T1 


13. TT 


5.77 


*.4C 


SIPPtE STC CEVUUCK 


C -6C <45 


0.5434 


0.3215 


C • 5243 


C .2595 


0.2514 


C.2879 


C. 2 2 C 5 


ClUUTUE TEST T^g 


2. 134 


4.EET 


8.462 


12.133 


1 ?. 883 


15.622 


2 2.41C 


27.195 


CIPUATIVE FMIURES 


1.540C 


2.9400 


4.140C 


*.8600 


T .3 100 


8.64C0 


IC.1000 


11. 2«0C 


(H!E 


9 


1C 


11 


12 


12 


14 


15 


16 


ACTIU filllCE PATE 


C.4000 


0.4CCC 


C .4 COO 


C.400C 


C.375C 


0.2CCC 


C.1CCC 


C.C'CC 


fllPMC TEST TIM 


0.4C63 


0.4C67 


0.4C63 


C .4063 


0.4234 


C.E1Z6 


1.6252 


2.2*C4 


>CCEl ESTlMTg 


0.4E59 


0.4354 


0.4195 


0.4398 


C.4265 


0.2421 


C.2276 


C. 126* 


ESTIMATE EFPCP 1? 
MPCEMKS CP JCHH 
PllUFE PME 


21.47 


S.E6 


4.07 


9.94 


13.82 


71. C6 


127.62 


157.55 


SIPPLE STC CEVUTICA 


0.3*73 


0.2*38 


C .2 260 


C.2441 


C. 197 2 


0*1564 


C .0538 


C.C404 


CLPUATILE TEST T 1 ► £ 


2C.543 


34.123 


38.459 


42.187 


46.178 


52.627 


6f.*E5 


5 P .20 1 


CLPUIT1VE PIIIUPES 


13.07C0 


14.3100 


16.0100 


17.5700 


15.16CC 


2C.ECCC 


22 .3600 


23.52*50 


I.CC 


A. 7* 




0. ! C 




12.2! 




T6.CC 





I. 4 C 



# • SPEC I PIED PAILUPE P4T6 

• • *EAN ESTIMATgQ PAlLUM RATE 



* • ♦ • ♦ * 



0.5c 

PMSES 
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5PEC1F It C/MAN ESTlHATfC FHLURE !UTt 



CISC 4 



20 I T 6 ► S 



»FA«S 


l 


2 


3 


4 


5 


t 


1 


8 


ACTtil FAILLPE BATE 


c. /coc 


o.sroo 


0.4250 


C.4050 


C.400C 


Q.4C00 


C.AOno 


0 . *ccc 


fllFAEC 1EST T I ► € 


0,2222 


0.25*5 


0.3824 


C.40I3 


C.4C63 


0.4C62 


C.4C63 


0.*C6’ 


"CCEL ESIl-ATc 


0.7576 


0.6289 


0.4137 


C.4292 


C .4 348 


0.4254 


0.4121 


C.42’C 


EM!*A7E ECPCR AS 
>eiui 


8.23 


14.25 


11 .41 


5.98 


8.71 


1.25 


2.C3 


8.25 


SAPflE STC CEvlATICN 


0.4180 


0.2*68 


0.2465 


C.2077 


C .2 363 


0 .2C52 


0.1*62 


f.1104 


CIPLIATIVE TEST T IBs 


4.213 


9.758 


16.814 


24.303 


21.198 


35.227 


48.755 


‘4.188 


ClM.ll T l VE FAILURES 


2.9*00 


3.E6CC 


8.8100 


11.7100 


14.71C0 


17 .76CC 


2C .83CC 


24.C3CC 


IM«! 


9 


IC 


11 


12 


13 


14 


l! 


16 


ACTliL F A lLU c 6 PATE 


C.4CCC 


0.4CC0 


0.4CCC 


c.4000 


C.275C 


0.2CCC 


C.IOCC 


0.C40C 


FUFFEC TEST TIBE 


C.4C63 


0.4C63 


0.4C63 


C.4063 


C • 4334 


C.8126 


1 .6252 


3.2504 


PCClL estimate 


0.4C96 


0.4147 


0.3536 


C.3958 


6.3513 


C.2IC6 


C.2I23 


C. 126E 


ESTIMATE EFPCP AS 
FEPCEMACE CF ACTLAL 

faillpe pate 


2.35 


4.17 


1.55 


1.04 


4.24 


J5. 2 1 


112.25 


152.63 


SAPH6 STC CEV1ATICN 


0.143* 


3.UCC 


0.1282 


C* 1 137 


C.1154 


0.C559 


C.C667 


C.C4C6 


CIPUATIVI TEST T!>r 


61.676 


69.123 


16.672 


E4.172 


52.154 


1C T • 154 


137. 32C 


191 .432 


CULUmE FA IlLP ES 


2T.04C0 


20.22CC 


33.230C 


26.1100 


25.C6CC 


42.C6CC 


44.8CCC 


47.8CCC 


I.CC 


4.15 




«.:c 




12.25 




16. CC 





♦ • SPFr.'FIF?) FAUIJBE BMC 

• » MEAN ESTIHATFO FAILURE rate 



• 4 



8.2C 

PHASES 
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SPECIFI ED/MEAN ESTIMATED FAILURE RATE 



CASE 4 



3 ITERS 



PRASE 


1 


2 


3 


4 


5 


6 


7 


8 


ACUU F I ILL 8 6 RATE 


C.TCOC 


O.TCCO 


0.7000 


C.7000 


C.TCOC 


o.<ccc 


C.4CCC 


C.4CCC 


F LARA EC TEST T I ► E 


0.2322 


0.2322 


0.2322 


C .2322 


C.2222 


G.4C63 


C.4C63 


C.4C62 


RCCEL SS7IHTE 


1 .3652 


1.441* 


1.3728 


1.6248 


1.3555 


1 .0810 


0.9C29 


0.2721 


IS7IAM5 E<FCF AS 
* cuk 


95 .03 


103.51 


56.11 


103.54 


<2.64 


1 TC « *4 


1 22.T2 


43. 2T 


SiPPLE STC CEV1ATICN 


0.643* 


0.8225 


0.7410 


C. 7812 


C.6901 


0.T164 


0.6225 


C.2 C E5 


CLPUiTlVE TEST TIRE 


1.C61 


2.128 


3.709 


4. 305 


2.374 


7.510 


5.C75 


1C. 568 


CLRLlATiVE FA 1LLFE * 


0.7400 


1.45C0 


2.220C 


2 . 8 40 0 


2.23CC 


4.42CC 


5.25CC 


6.C1CC 


PRISE 


9 


1C 


11 


12 


13 


14 


1* 


16 


ictlil Fl ILL* E RATE 


C.4CCC 


0.4CC0 


0.1000 


C.1000 


C.1000 


0. 1CC0 


C.1CCC 


c. i:oo 


fiafrec test tire 


0.4C63 


0.4C63 


1.6252 


1.6252 


1.6252 * 


1.82*2 


1.6222 


1.6252 


RCCEL ESTIMATE 


O.5CS0 


0..4T51 


0.2701 


C.4624 


C. 173 3 


0.1458 


C.1340 


0.1231 


ESTIRATE EF6CF IS 
PERCERTICE CF ICTLIL 
PAiUFE FAT; 


27.46 


1E.77 


170.15 


262.37 


72.25 


42.78 


52.56 


22. CE 


SARFLE STC CEVIAT1CN 


0 . 2 T 1 6 


0.2446 


0.1 674 


2.5930 


0.1390 


0.1C51 


C.C751 


C.C245 


CLRLIITIVE TEST TIRE 


12. £56 


14.742 


22.241 


*9.722 


3T.2Q1 


44.676 


•2.C44 


59. *22 


cimiTivE failures 


6.6000 


7.3 ECO 


7.9800 


8.9000 


5.7CCC 


10.4CC0 


I1.30CC 


12. 1 20 C 




















1*<C • • 

« 


. 












♦ 

• 


1.20 



SfeCIME: FAICLRE FATE 

*1 IK e«Tt»JTC »5 FMlt«e *ATS 



* I ♦ ♦ 



♦ ♦ ♦ 



l.CC 4.73 

t IRff* C* ClT CF SINCE 



a.:c 

PHASES 
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CASE 6 



to 178*5 



FM*E 


t 


2 


3 


4 


5 


6 


7 


8 


ACTUAL 8AUCP5 RATE 


C • 7COC 


O.TCCC 


C.7CC0 


C.7000 


C.TOOC 


0.4CCC 


C.4CCC 


C..4CCC 


A LANS EC TEST TI ► E 


0.2222 


0.2222 


0.2222 


C.2322 


0.2322 


C.4CE2 


C.4C62 


C.4C6’ 


PCCEl ESTIMATE 


C.9192 


0.9590 


0.8363 


C.9237 


C.E286 


0.6C61 


0 .5078 


0.4483 


.ESTIMATE £ PPCR A< 
PPPCEMAC? CF ACTUAL 
FAUlFE PATE 


21.32 


37. CO 


19.48 


33.38 


18.37 


51.53 


<6.95 


12. CE 


!A*fLl ST C CEVIITIC* 


C.5C79 


0.5922 


Q.4C67 


C.4841 


C.4394 


0.2891 


C .3397 


C.2194 


CUMULATIVE TEST T I ► £ 


<•158 


A. 277 


6,441 


8.553 


1C. 729 


14.499 


1E.2E7 


22 .C93 


CUMULATIVE FAILURES 


1.3 SCC 


3. C ICO 


4.32C0 


f.920C ' 


7.1800 


s . t tec 


9.98C0 


11.250C 


FUSE 


9 


10 


It 


12 


12 


14 


15 


26 


ACTUAL FAILLFE PATE 


C.400C 


0.4CC0 


C.1CCC 


C.1000 


C.1CCC 


C.1CCC 


C.1CCC 


C.ICCC 


FLAMkfC TEST T 1 1* C 


C .4C63 


O.ACt'3 


1.6252 


1.6252 


1.6252 


1.6252 


1.6252 


1.6252 


MCCEL ESTW*E 


0.4t93 


0.4462 


0.2259 


C.170 2 


C.1426 


0.1266 


0.1167 


C. UC7 


E ST I* AT f Er F C F A< 
PERCEFTACE CF ACTLR 
FAIUFE FATE 


17 .22 


11.14 


125.95 


7C.15 


4J. £2 


<£•*£ 


16.68 


1C.7C 


«A>flE STC CEVIATICK 


0.2712 


0.2156 


0.0506 


C.0t2t 


C.C517 


0.C45E 


C.C357 


0 . C2’ 9 


ClMLLATIVE R ST TRS 


25.831 


29 • it 5 


44.552 


55.418 


7a , 42 E 


85.320 


104.121 


U9.2C6 


CL* LL ATI VE FAILURES 


12.75C0 


14.19C0 


!5.7t0C 


1T.45CC 


19.C20C 


2C.5ECC 


27.1ECC 


’2.740C 


1.CC 


A. 


75 


!.*C 




12.25 




lt.CC 





1 • • C 



♦ • SPECIFIED FAILURE SATE 
. • KEAN ESTIMATED FIJIUR6 S AT f 



3. SC 
P*AS£5 
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CASE 6 



20 170 ! 



PM!C 


l 


2 


3 


6 


9 


6 


7 


8 


ACUJl FAUl'SE RATE 


C.7CCC 


0.7CC0 


C.7000 


C.7C0C 


C.TCOC 


0.4CCC 


C.4CCC 


C.aCOC 


S l AM E C TEST T I ► E 


C.2222 


0.2222 


0.2222 


C.2222 


C.2222 


C.4C63 


0.4C63 


C.AC62 


PCCEl ESTIMATE 


0.7251 


0.6111 


0.7828 


C.7842 


C.719E 


0.526C 


0.46 16 


C. A 53 6 


EITTFATE EF«CR A< 
PEFCE^tCE CF ACUU 
FllUFE RATE 


3.56 


15. ea 


11.82 


12.02 


2.82 


21.49 


15.29 


12. AC 


SA>fU SIC CSVIATICN 


0.AC67 


0.41C1 


C.3469 


C .3558 


0.3222 


C.2221 


0.1617 


C.16CA 


CUtLA7Iv6 TEST T t>£ 


4.254 


a. *61 


12.642 


17.13C 


21.419 


26.9C5 


36.410 


A3. 821 


Ct>UJTl\E FAIUPfS 


2.7700 


6.C ICC 


9.2 COO 


12.3000 


12.2 ICC 


I7.6ICC 


21.C2CC 


2A.3CCC 


FFA ! E 


9 


10 


II 


12 


13 


14 


15 


16 


ACTUAL FAILURE RATE 


C.4CCC 


0.4CC0 


0.1C00 


c.tooc 


C.100C 


O.ICCC 


C.ICCC 


C.TCOC 


FI A M EC TEST TOE 


C.6C62 


O.AC63 


1.6252 


1.6252 


1.6252 


1.6252 


1.6252 


1.6252 


PCCEL CSTOATE 


0.4173 


0.4176 


0.2115 


C.1607 


C.1338 


C . 1 161 


o.ioai 


0. IC09 


EMIRATE EFFCF A! 
PEfiCEMACE CF ACUAL 
faillfe FATE 


4 .33 


4.29 


111.52 


60.74 


. 22.84 


18. C6 


6 • C 9 


C .9 A 


SAPFLE SIC CEV1ATICN 


0.1407 


0. 1426 


0.0141 


C.0457 


C.C339 


C.C 2 73 


0.0225 


C.C2CA 


CLPLllTIU test toe 


51.373 


58.E56 


ae.sia 


116.4S7 


748.459 


I7E.I19 


2CE.IA9 


238.617 


CCPUITIVE FAILURES 


27.0300 


30.0600 


33.17CC 


26.4600 


2E.A2CC 


42.2ICC 


45 .26 CC 


A8.27CC 


l.CC 


4.73 




8 .50 




12.21 




I6.CC 




use 4 

* 

4 

« 

• 














• 

• 

4 

* 


1. 


« 

• 

4 

* 

4 








♦ • SPECIFIED FAILURE 


BATE 


4 

• 

4 

4 




I.CC 4 

4 

4 








. • MEAN 


ESTIMATED FAILURE RA T E 


4 

4 

• 


1.' 


RATE 














• 

* 

• 

• 

• 




£ C.IC J 

3 ; 


• • 












4 

4 

• 

• 

• 


C. 


*■ J ; ♦ 

u < 

Ua « 

i 

C.6C 4 

s : 

m . 


4 4 4 












• 

• 

4 

• 

• 

4 

4 

4 


C.t 


< * 

J • 




• 










4 

4 




i # 

U 4 






• 








4 

• 




~ C.4C 4 




4 


4 4 


4 4 






• 

4 


C .' 


O 4 














4 




? i 

4 














4 

4 

4 

• 




c.ic ! 

4 

4 

4 

4 

4 

4 

4 










« 4 4 


4 4 


4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 
4 


C.I 


4 

4 

C.C 4 














4 

4 

« 


c.- 



a.ic 

Ph*$E! 
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case 15 



5 IT 6 * 2 





l 


2 


3 


4 


3 


4 


7 


8 


ICHH PMlUE RATE 


C.7C00 


0.3CCC 


C.0500 


C.50CC 


C.2CCC 


0.1CCC 


0.4CCC 


G.2CCC 


PIJHMC TEST TIM 


0.2222 


0.5417 


3.2504 


C.3’50 


C.8I26 


1.4232 


C.4C42 


C. 54 17 


PCC81 ESTIMATE 


1.523C 


0.5539 


0.1074 


C .4027 


C.2542 


0.1374 


0.1924 


C.2615 


E 57 !> AM EPPCF i« 
MRCEMAGE Zf 4CUU 
F/IUPE FME 


117 .57 


217.57 


114.79 


19.47 


47. 1C 


57. 4C 


51.89 


12. 7C 


5<MIE ST C CEVUTICN 


1 .CC53 


0.8239 


0.1107 


C.74C4 


C.2842 


C • 172* 


C.H68 


0.244C 


ClPUiTIVE TEST T I ► E 


1.C74 


3.573 


18.481 


19.990 


23.722 


31.225 


32.112 


35.575 


cimlatim fauums 


C.75CC 


1.52CO 


2.2500 


2.550C 


3.720C 


4.45CC 


5.O7C0 


5.53CC 



PH S E 


9 


10 


11 


12 


12 


14 


15 


16 


KTIU /MlLFE FATE 


C.2000 


0.15C0 


0.3000 


C.3000 


C.2CCC 


C.ICCC 


0.1CCC 


C.1C0C 


PIOMC TE5T TIM 


C.8 126 


1-CESS 


0.5417 


C.5417 


C.8 126 


1 .6252 


1.6252 


1.6252 


MCE! ESUMM 


0.2233 


0.1528 


0.2456 


C .2727 


C.2405 


0.1834 


0.1518 


C. 1214 


ESTIMATE ERRCP A« 
PEACEM AG E CF ACTHl 
FMUPE FATE 


16.63 


28.51 


18.13 


9.09 


2C.47 


82. 4C 


51.75 


3^ .63 


SiMlE STC CEVI4TICN 


0.2264 


0.1616 


0.2581 


C.276E 


C.2455 


0.1255 


C.C557 


0.CE1! 


CLPtliTIVE 7 5 S T TIM 


39.351 


44.283 


46. 766 


49.254 


51.005 


6 C *464 


68.C5T 


75.725 


ClMWMM F a I lLP f S 


6.5100 


7.22CO 


8.3100 


5.1C0C 


5.8100 


1C.7ICC 


11.35CC 


1J • 550C 


l.CC 


4.T5 




8.5C 




12.25 




16. C5 




i.ic « . 
• 

« 

• 

« 














♦ 

• 

• 

• 

• 


T 


• 

« 

« 

« 

l.CC • 
. 

« 






♦ 


* SPECIFIED FAILURE 


RATE 


• 

• 

• 

• 


1.1 






• 


• MEAN 


FSTIMATEO FAILURE R A T 6 


4 

• 

4 

4 


t 

. 

s • 

« • 

a. • 














4 

4 

• 

4 

4 




* c.tc 2 
=> « 

~i « 














4 

4 

4 

4 


C.l 


o « 

»“ • 

t : 

z C.6C • 

Ul * 














4 

4 

4 

4 

4 

4 

4 

• 

4 

4 


C.' 


z • 

\ i 


4 












4 

4 




o • 

Ul | 

UL C.*C * 

" • 


* 




4 








4 

4 

4 

4 

4 

• 


5.< 


A * 

1 4 

« 






4 




4 4 




4 

4 

4 




• 

4 






• 




• 


• 


4 

4 




C.K 4 


♦ 




. * 


. 




4 


4 


C.i 


4 

4 

« 




• 




4 






4 * 




4 


. 


4 








4 


4 4 4 




4 

4 


• 












4 

4 




4 

C.C • 














4 

4 


9.' 



l.CC 4.75 
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CASE IS 



IQ ITEM 



FFASt 


l 


2 


3 


4 


5 


6 


7 


8 


ACTUAL FAILURE RATE 


C.7C30 


0.3CQ0 


0.0300 


C.5Q0C 


C.2000 


0.1QC0 


0.4000 


0.2C0C 


FWFMC TEST TIM 


C *2 32 2 


0.5417 


3.2304 


C.325C 


C.8126 


1.62*2 


C.4C62 


C.5417 


»»CCEl ESTIMT! 


1.0292 


0.5C81 


0.0 £43 


C. 1876 


C. 1503 


0.1C72 


0.1500 


0.1721 


fSTIMTE £R®CR A 5 
MRCEMSCE CF ACTLit 
FAIUFE F/T! 


40.46 


69.26 


68.63 • 


62.49 


24.35 


7. IE 


42.45 


42.64 


SIMLE ETC CEVU7 Kk 


0.5288 


0*2429 


0.1227 


C.3933 


C.1465 


0.C61C 


0.1129 


0.1127 


CLULAUX* TEST TIPS 


2.104 


7.C83 


37. 101 


40.103 


47.606 


62.376 


46.3C4 


71.262 


CLHl/TlXi F1UL«ES 


1.7700 


3.35CC 


4.8500 


6.3500 


7.52C0 


5.38CO 


1C.98C0 


12.53CC 


MAS E 


9 


K 


11 


12 


' 13 


14 


15 


16 


actual f a ills s ra^e 


C.2CCC 


G.13CC 


C.3000 


C.300C 


C.2C00 


C.1Q00 


0.1CCC 


C.1C0C 


FtiFPEC TEST TIPE 


C.8126 


1.0E25 


0.5417 


C.5417 


C.E126 


1.6232 


1.6232 


1.672’ 


PCC EL ESTIMATE 


C. 1 £01 


0.1444 


0.1585 


C .1981 


C.1861 


0.13E4 


C.1447 


0.1228 


ES7 I ► A T E 2FFCR AS 
FESCEMACS CF ACTUAL 
FAULFE FATE 


9.92 


1C. 93 


33.85 


33.96 


6.94 


58.28 


44.71 


22.81 


SAPFLE STC CEVIAT1CN 


0.1424 


o.nc* 


0.1373 


C. 127 S 


C.C857 


0.C6C6 


0.C521 


0.C472 


CLPLL A T 1\5 TEST TIPS 


78.788 


88.725 


93.707 


98.702 


1C6.248 


121. 2C5 


126.2*7 


131.152 


CLPLLAT1VE FAILURES 


13.990C 


15.57CC 


17.18C0 


18.6800 


2C.110C 


21.64CC 


23.2900 


24.87CC 


I.CC 


4. 75 




a.;c 




12.25 




16. 





1 . 2 c 



♦ • SPEC IF IEO FAILURE PIT* 

. • *EAH E JT 1 »4Tf D FAILURE ®*Tg 



C.IC 



c.«c 



4 « 



♦ ♦ 4 



a.;c 
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USE \S 



PM5f 


l 


7 


3 


4 


5 


6 


7 


fl 


/CTIU FAILLBS RAli 


C.TCOC 


0.3CCC 


C .0500 


C.SOOO 


C .2000 


0. 1000 


0.4CCC 


C.^ce 


FimiC t € S 1 u»t 


0.2222 


0.5417 


3.25C4 


C.32SC 


C .6 126 


1.6252 


C.4C62 


0.5*17 


► CCK 6STIMT6 


0.7622 


0.3512 


0.0627 


C.119S 


C. 1367 


0.1C65 


0.1424 


0.167? 


CMHm eppcr <; 

fEPCCMiC! Zf ACTUl 


a. as 


17. C5 


25 .32 


76.02 


21.66 


6.54 


64. IS 


44.22 


FAtUPE Pill 
Sa*FL 6 STC CEVXiTICS 


C.A2CS 


0. IS 82 


0.0377 


C.2004 


c.ioai 


0 .C469 


O .08 40 


0.CSC4 


CCPUlTtVE TEST TU: 


A. 272 


14.268 


74.C66 


60.098 


55.034 


124.511 


122.246 


1*2 .276 


CLPUITIVE F4UL«?S 


2 • 9SC0 


5.85C0 


9.0C0G 


11.7600 


H.880C 


18.C5CO 


21.3200 


2*. * 5CC 


PM5I 


9 


1C 


11 


12 


13 


14 


15 


16 


iCTWl FllllM PAli 


C.2C0C 


0.1 see 


0.3000 


C.300C 


C.2CCC 


0.1CC0 


0.1CC0 


C.1CCC 


FlAPNEC TEST T l ► E 


0.8126 


1.CE25 


0.5417 


C • 5417 


C .6 126 


1.6252 


1.6252 


1. 6252 


>CCEl ESTIMATE 


0*1 6*52 


0.1573 


0.1769 


0.1884 


C.1869 


0.16*2 


C.147S 


C.127C 


f ST 1PJT| EPPCP ti 
P6PCEMACP C t ACTUAL 


IS . A 1 


4.65 


41.C5 


37. 19 


6.55 


64.17 


47. »=2 


3-..C4 


P41UPE P/TE 


















S4PPIE STC C EV 1 AT 1 CN 


0.0S1C 


0.06C6 


0.0696 


C.06S3 


C.C616 


0.C454 


0.0363 


0.C320 


ClFlUTlVE TEST TIKE 


157. 243 


177.242 


187.247 


197.196 


212.154 


242.173 


272.258 


2C2. 3C6 


ClPUITlVf PA IlUP E S 


27.4CCC 


30.42CG 


33.4100 


*6.6600 


25 .6 ICC 


42.66CC 


45.49C0 


48.420C 


I.CC 


4.7 3 




8. SC 




17.25 




16.CC 




i.;c • 
« 
« 
« 
< 














4 

4 

• 

• 

4 


i.; 


* 

« 

« 

• 

l.CC • 
* 
• 
• 








♦ • SPECIFIED FAILURE 


: BATS 


• 

4 

4 

4 
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. • NSAN ESTIMATED FAILURE RA t e 
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4 
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Ui I 

7 c.*c • 
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s : . 
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« 
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4 




c.;c • 


♦ 






• 
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4 
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• 
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• 
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* 




* 








• • • 
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• 

« 
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♦ 








4 


4 4 4 

4 
• 
4 




* 

c.c * 














4 

4 


C.' 
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CIS* 18 



5 iT!>« 



PUS! 


i 


2 


3 


4 


5 


6 


7 


8 


ICUfl FiltLPg PAU 


C.3C0C 


0 • 3 COO 


0.3C00 


C.3000 


C.70CC 


0.7CC0 


0.7.1 CO 


0. 7CCC 


f L*^FC US T 71P6 


0.5417 


0.5417 


0.5417 


C.54I7 


C .2222 


C .2122 


C.2327 


0.2227 


►CCU € f 7 1 T€ 


0.6656 


0.54e7 


0.6452 


C.5939 


C.6355 


0.5478 


l.C<67 


1.1*95 


fSTIHU S«aCR i! 

fJ?fEEI*eSii ,t 4eu,t 


123.55 


88.50 


115.06 


97.97 


8.59 


25.4C 


44.56 


6*. 64 


SOflE S7C CEVU7ICN 


C.3624 


0.3C11 


0.3677 


C.4844 


C.7454 


0.6715 


0.7523 


C.6E55 


CU-UHItE TSST TIP? 


2.505 


5.C42 


7.507 


1C. 020 


11.115 


12.156 


12.223 


14.286 


Cl»U*T!\f F«UIA£< 


0.7 IOC 


1.42CC 


2.260C 


2.9000 


2.420C 


4.47C0 


5.03CC 


S.51CC 


fh«* 


9 


1C 


11 


12 


13 


14 


l! 


16 


2CTUI FJILUPF SATE 


C.4CCC 


0.4CC0 


0.4CCC 


C.400C 


C.C500 


C.C5CC 


0.0500 


0.C50" 


FlJMfC 7657 TlMf 


C.4C62 


0.4C63 


0.4C63 


0.4062 


2.75C4 


3.25C4 


2.25C4 


3.25C4 


PCC6L £!7lMtTf 


0.6375 


0.8254 


0.7519 


C. 7233 


0.1743 


C.1CC5 


0.C764 


0.C6C4 


E-7W76 6S6 Cfl i 5 

P*«CfM*U Cf ACTl Al 
FAIIUE 0 A 76 


1C9.37 


107.36 


87.58 


60.82 


248.68 


1C1.C5 


56.66 


2C.6 7 


SJPFLt STC C6V1A7ICN 


0.6756 


0.66C6 


0.61 1C 


C .5380 


C. 1542 


0.C655 


0.0513 


C.C282 


Cltlimvc 7EST TUE 


16.166 


18.C57 


19.541 


2i.eo4 


26.765 


51.57C 


67.164 


82.335 


CLM.U7IV6 fmu*SS 


6.8200 


7.53CC 


8.27CC 


8.9800 


5.52CC 


1C.48C0 


11.2CCC 


11.510C 


J.CC 


4.73 




6. !C 




12.:- 




74 .CC 




i.:c • 
* 














♦ 

• 

• 


1.20 


• 

« 








♦ • 


SPfCUUC FAU0P5 FATE 


• 

• 




• 








. * 


MEAN c<TI*AT€0 FAUUE 


rate • 
* 
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?MCJFJEC/*'EAN CStlMTEC FAILURE RATE 



CAS? 18 



10 tT£M« 



tMH 


i 


2 


i 


4 


5 


6 


7 


0 


ICHil filLUOf RATE 


C.3CCC 


0.3CCC 


0.3000 


C.3C0C 


C.70CC 


C.7CCC 


0.70C0 


{>•7000 


H^MC TEST TIME 


0.5417 


0.5417 


0.5417 


C.5417 


C .2 222 


C .7’ 22 


C.2222 


C.2222 


MCCEL ESTIMATE 


0.4C91 


0.3616 


0.4460 


C.4523 


C .6225 


0.6765 


C • 7650 


o . < ;* ? 7 


ESTIMATE EPPCft A« 
P£Q C€ ^ T*C E CP AC7LAL 
filUf£ RITE 


26. 3£ 


27.19 


43.68 


5C.77 


It. 07 


2.21 


5. £6 


15, tc 


SiFflE 5 T C CENU7TCN 


0.2150 


0.2724 


0.3171 


C.2569 


C.4405 


0.41*3 


0.5224 


0 77 2 


CIRUA71VE TEST TIME 


4.527 


9.932 


14.850 


19.747 


21.905 


24.C61 


26.213 


28.341 


CtMUATlVE FAILURES 


1.5500 


3.0<CC 


4.760C 


6.5600 


7.57CC 


5.14C0 


1C .6800 


12.47CC 



PM!£ 


9 


10 


ll 


12 


13 


14 


t* 


16 


JCUAt fdUPE RATE 
FlAFFEC TEST TIME 


C.4C0C 

0.4C62 


G.4CC0 

0.4C63 


0.4000 

0.4C63 


c.4000 

C.4063 


C.C500 
2 .2504 


C.CfCC 

3.25C4 


C.C5CC 

2.25C4 


C.C50C 
3 .2504 


FCCEl ESTIMATE 


0.5E21 


0.4701 


0.4579 


C.4509 


0.1327 


0 . (862 


0.067a 


0. C 586 


€ S T |MAT£ EdCF <1 
PfRCEMTACE Cf ACTUAL 

FAJUPE PATE 


45.54 


17.53 


14.46 


12.74 


16*. 48 


72.45 


25.66 


17.6? 


sample stc cewaticn 


0.3305 


0.1853 


0.2C51 


C.2147 


C .06 28 


C. (155 


C.C2F? 


C.C224 


CIMUATIVE TEST TTM£ 


22.125 


35.55C 


39.705 


0.455 


72.610 


102.7*6 


122.7*5 


, 62.«?6 


CUU/T1VE FA ILL R E ! 


13.8200 


15.06C0 


16.550C 


18.0700 


is.<ecc 


2C.E4CG 


22.2700 


’?.6?CC 



I.CC 4.15 8.*C 12.5* U.CC 



1.20 


• 

* 

• 












♦ 

4 

• 


1.23 




• 

* 

♦ 

* 












• 

♦ • SPECIFIED FAILURE RATE J 






• 

• 












• • mein estimated failurs rate j 




l.CC 


* 

• 

• 

• 

• 

* 












• 

• 

« 

# 

* 


t.'C 




* 

• 

• 

* 












• 

• 

* 

• • 




C.IC 


• 

* 

• 












4 

• 

• 


0.^0 




* 

* 

* 






♦ 


♦ 


♦ 


* 

• 

♦ 4 






« 

* 








• 




• 

• 




C.6C 


• 

• 






• 






• 

4 


C.fcC 




# 

• 

* 

• 












• • 

m 

4 

• 






n 

• 

• 
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• • • 










• 








• 




c.*c 
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* 


• 










4 4 4 4 ♦ 

4 

• 


C •* 3 




• 

* 

* ♦ 
• 

* 


• 


• 


• 






• 

• 

• 

4 




(.20 


• 

* 

* 

* 












4 

4 

4 

• 


C .20 




* 

« 












• • 
4 






4 












4 






4 

4 












4 4 ♦ 4 • 

4 




C.C 


4 

♦ 












4 

4 


C.C 




l.CC 






4.75 






3. 50 12.25 16. CO 
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SPecmeC/fUK ES1IAA**C f*ILUR? RATE 



case le 



20 lT*Ri 



PAASE 


1 


i 


3 


4 


5 


4 


7 


E 


ACnil FAIllPE RATE 


C-3C0 C 


0.3CC0 


0.3000 


C .3000 


c.ioco 


C.'.CCC 


c.iccc 


C.7COC 


UAAAEC 1E2T T I »• 6 


0.541T 


0 . 5 A 17 


0.5417 


C.5417 


C.2222 


C.2222 


C.2222 


C.2222 


P CCEl ESTIMATE 


C.4185 


0.3443 


0.3917 


C.3462 


C.4926 


0 .6321 


C.6994 


0.4842 


E iTI^/TE EFFCP A< 
FERCcATAOE CF ACTHI 
FiillFE File 
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APPENDIX F 



Results of Test M0D4 



1. Test M0D4 

Test M0D4 used the AHSAA model to estimate the failure 
rate of the items tested except as described below. A more 
detailed discussion of the modification can be found in 
Section V-D. 

Use of the AMSAA model was modified as follows: 
a. The point estimate of the failure rate, 



number of failures during a phase 



total test time during a phase 



was used whenever cumulative test time over all items was 
less than 10 hours. 

b. The slope of the reliability growth pattern was 
estimated using the current point estimate, r , and the 

A A 

previous estimates of the failure rate, r^ ^ and The 

slope estimated was in two parts. 



A 



r 



i-l 



A 



r 



i-2 



and r 

P 



A 

r 



i-l 



The estimate of the slope was considered increasing if both 
parts of the estimate were determined to be increasing as 
follows : 
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i-1 
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r i-2 
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2r. 



1-1 



2 



and 



r 

P 



A 



r 



i-l 



> 



* 2r i-l 



If the slope was increasing, the point estimate, r , was 
used as the current estimate of the failure rate. Then, the 
AMSAA model was reinitialized, that is, time and failures 
prior to an increasing slope were not considered in future 
estimates made by the model. 

2. The Results 

Results for Cases 4, 6, 15, and 18 are presented here as 
representative of the effect the modifications had on the 
performance of the model. A detailed description of the 
format of the results can be found in Appendix A, 
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